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In today’s information age, the capacity of Information and Communication 
Technologies (ICT) has given rise to promising opportunities for incorporating 
Computer-Supported Collaborative Learning (CSCL) in all areas of education. Thanks to 
these technologies, collaborative learning is no longer bounded by time or geographical 
location. Institutions and organizations are increasingly turning to CSCL, in which 
cognitive principles are embedded in the computer-mediated environments to support a 
group of learners to accomplish some learning purposes together. The importance of 
attaining effective learning in CSCL has been well acknowledged. In particular, with the 
growing diversification of student populations and the use of virtual learning teams in 
cross-cultural collaborations, culture has been identified as a pertinent topic to leverage 
the potential of collaborative learning technologies to their full extent.  
 
Cultural has been found as an important factor in affecting the collaborative process, 
directly or indirectly, and the learning outcomes in CSCL. In line with cultural 
psychology and behavioral studies, cultural traits can be assessed at the individual level 
to investigate the acceptance and use of technology by end-users, mainly because 
behavioral models do not universally hold across cultures. In this connection, this thesis 
aims to explore how users’ cultural values, as individual characteristics, play an 





Culture influence is a challenging concept to look into, given its multi-facets of effects 
revealed and the divergent approaches of measurements. In this thesis, three studies were 
conducted to achieve a holistic understanding of the cultural influence on users’ 
participation as well as the subsequent learning outcomes in virtual learning teams that 
are mediated by CSCL systems. The first study (Chapter 3) investigates the influence of 
individual’s cultural orientation in CSCL; the cultural dimension, Individualism-
Collectivism (I-C), has been widely studied at the individual level to investigate the 
cultural impacts on participants’ perceptions prior to the actual use of CSCL systems. The 
second study (Chapter 4) examines the impacts of cultural diversity in CSCL jointly with 
team pertinent factors of leadership and group size; it explored the role of cultural 
diversity – the composition of members’ (national) cultural backgrounds in a group – on 
the participation process and outcomes in virtual learning teams. Further, the third study 
(Chapter 5) looks into the temporal dimension of cultural influence on members’ 
participation and learning outcomes in different stages of team development. In this study, 
collectivist orientation is the espouse cultural variable of interest; it reflects the I-C 
dimension of an individual’s cultural orientation and refers to individual’s inclination to 
subordinate personal interests to the shared pursuits in a team context. The three studies 
involve well-designed field study and lab experiments; each of the studies is anchored on 
a different leading theoretical perspective of CSCL research. 
 
To enhance the theoretical as well as the practical contributions of the studies, the 




influence particularly in the CSCL context (Chapter 6). Implications and directions for 
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1.1 BACKGROUND AND MOTIVATION 
1.1.1 Importance of Computer-Supported Collaborative Learning 
Information and Communication Technologies (ICT) have been adopted and used as 
common tools penetrating almost all sectors of the society, and the next big killer 
application is expected to be in education (Beekman and Quinn, 2007). According to 
Leidner and Jarvenpaa (1995), Information Technology (IT) is the important area that 
educational institutions may use to differentiate or compete with, or more importantly, 
use as a vehicle in transforming the educational processes. Today’s ICT have driven far-
reaching changes in the educational arena, as traditional forms of teaching and learning 
have been converted into Internet and Web-based environments. For example, public 
education enrollments in online courses have skyrocketed from 45,000 in year 2000 to 
roughly 1,000,000 nowadays in the States (Christensen et al., 2008). In particular, with 
the paradigm shift from the teacher-centric to the student-centric approaches in education 
at all levels, there has been an increased importance placed on implementing educational 
practices that seek to foster the concept of collaborative learning – an activity when two 
or more learners work together to create meaning, explore a topic, or improve skills 
(Lerouge, Blanton, and Kittner, 2004). The promising effects of collaborative learning 
have been widely acknowledged and recognized in both face-to-face and online 
education. Moreover, the advancement and widespread use of Internet technologies have 




(CSCL); it has been regarded as one of the most promising pedagogical approaches 
nowadays (Bernard, Rubalcava and St-Pierre, 2000; Johnson, 2005).  
 
Preparing students with adequate ability to collaborate and communicate online has been 
marked as one of the most important indicators of curriculum; hence, the design and 
usage issues of CSCL are receiving unprecedented attention from not only computer 
scientists, but also educational psychologists, organization theorists and Information 
Systems (IS) professionals (Kirschner, 2004). Moreover, emerging Web-based 
applications turn out to be an enabling framework for institutions to support CSCL in 
virtual learning teams to meet the contemporary demand toward globalization 
(Overbaugh and Casiello, 2008); in a virtual learning team, a group of learners carry out 
collaborative learning activities through task completion and shared reflection in 
technology mediated environments (Francescato et al., 2006). For the above reasons, the 
use of ICT to support cooperative learning is becoming an increasingly popular research 
topic; institutions and educators are increasingly turning to emphasize the use of CSCL 
(Francescato et al., 2006).  
 
CSCL has been suggested as an effective way to attain meaningful learning (Dawson, 
2006; Shapiro and Levine, 1999). Recent studies have revealed that CSCL environments 
can facilitate a natural setting for explanation, knowledge articulation, argumentation, 
and other demanding cognitive activities that can foster higher-level process of 
information (Hakkarainen and Saarlainen, 2005; Scardamalia and Bereiter, 1994). 




distance programs use technologies that allow users real-time interactions with instructors 
and other students (e.g., teleconferencing, videoconferencing, and computer chat room 
discussions). Virtual learning teams have been commonly used in online distance 
education programs; these teams consist of a group of people interacting to accomplish 
goals that require a high degree of collaboration. Team members have a shared 
responsibility for the tasks to attain the team goals. The communication and cooperation 
among team members are facilitated by the tools offered in the CSCL environments 
(Lipnack and Stamps, 1997; Yoo et al., 2002). 
 
1.1.2 Statement of the Problem 
IS research enables a pertinent perspective in investigating how IT influences learning,  
not only due to the understanding of the technology but also because of the long tradition 
in the field to study how the technology affects individual cognitive process and group 
collaboration (BenbunanFich and Arbangh, 2006). CSCL activities and the use of virtual 
learning teams should be implemented in a strategic approach tailored to individual 
differences, such as cultural differences and learning styles, to utilize the potential of the 
learning technology. In line with these beliefs, more research has been called for to 
investigate how team and member characteristics might affect the collaborative learning 
activities in virtual learning teams (Sitzmann, Kraiger, Stewart and Wisher, 2006; 
Williams et al., 2006). In particular, culture remains as a central construct to study, as it 
can influence, at various levels, the successful adoption and use of technology (Leidner 
and Kayworth, 2006). Culture also plays a role in influencing collaborative learning 




teaching methods that are proven successful in one culture may not be so in another 
(Cronjé, 2006).  
 
Globalization has made cultural diversity more pronounced; the phenomenon is 
particularly salient with many universities. For instance, In June 2005, more than a 
quarter of the National University of Singapore’s undergraduate population was foreigner 
while more than half the graduate population was international student. This means an 
increase of more than 4000 international students in 5 years; the international population 
had 3,350 undergraduates and 3,700 postgraduates as of July 2000. In addition, 
educational institutions are increasingly expanding into international markets via setting 
up new distance learning channels. As a consequence of the advancement in technology 
and the demands toward about globalization, today’s academic institutions are moving 
toward utilizing more network structure and team-based functions in the delivery of 
instruction (Jonassen et al., 2003; Lipnack and Stamps, 1997). 
 
The dissertation aims to look into how users’ cultural backgrounds, as individual 
characteristics, plays imperative roles in explaining the differences of patterns exhibited 
in technology acceptance and use of CSCL (Srite and Karahanna, 2006). With the 
increasing diversification of student populations and cross-cultural collaborations of 
student teams, the cultural backgrounds of learners have been pointed out as crucial in 
determining educational technology’s effectiveness (Leidner and Jarvenpaa, 1995; Chang 
and Lim, 2005). Indeed, culture shapes how people learn and respond to learning 




role of culture in education for “a deeper and more valid understanding of the nature of 
student learning.” In line with the increasing research interest in distributed learning 
teams, in which members are collaborating through e-collaboration tools, this thesis aims 
to examine the impacts of members’ cultural backgrounds on their learning activities in 
virtual learning teams mediated by CSCL environments. Team learning involves 
stimulating student thinking at the higher levels of comprehension, application, analysis, 
synthesis and evaluation (Hernandez, 2002). Responding to the greater diversity within 
the student population, institutions and instructors are increasingly turning to a new 
paradigm which emphasizes the use of virtual learning teams to enable collaborative 
learning, a learner-centered model in which group members create meaning through task 
completion and shared reflection (Francescato et al., 2006). Virtual learning teams are 
usually more diverse than those created in traditional educational teams; often the 
members have a limited history of working together, and few prospects of working 
together in the future. Technology cannot be used to its full capacity without embracing 
the cultures of users. Thus, understanding the cultural influence on team dynamics in 
virtual learning teams as well as learning outcomes is salient and pertinent in CSCL 
research.  
 
Culture is fundamentally conceptualized as shared symbols, norms and values of 
behaviors in a social collectivity, such as country (Hofstede, 1980; Hofstede, 1997; Hui 
and Triandis, 1986; Triandis, 1995).  Building on research in psychological anthropology 
and cultural psychology, espoused national cultural variables have been identified as 




individual level (Srite and Karahanna, 2006). Cultural variables are pertinent variables in 
CSCL research, as individuals’ cognitive process in learning is associated with the 
culture in which they grow up; and these variables are context-free attributes to reflect 
one’s belief, tendency and propensity in behaviors (Hofstede, 2001; Wagner, 1995). An 
individual’s cultural value reflects his/her basic beliefs, preferences or tendencies (Alavi 
and McCormick, 2004); as well, it has a direct impact on technology usage and social 
behaviors in computer-mediated collaborations (Ji, Zhang and Nisbett, 2004). In other 
words, an individual’s cultural value contributes to the way one accepts and approaches 
collaborative technologies. Moreover, a relationship between learning styles and cultural 
differences has been well acknowledged by scholars and educators to achieve effective 
learning (Kieran-Greenbush, 1993); however, research regarding adaptation and usage of 
CSCL technologies in accordance with learners’ cultural values remains insufficient and 
limited. 
 
1.1.3 Purpose of the Thesis 
Cultural influence on group communication is multi-faceted; a problem identified in prior 
IS research is that theoretical propositions proposed about specific national cultures do 
not address the underlying mechanisms that make these cultures different (Zhang et al., 
2007). Culture affects self-concept, verbal and nonverbal expressions, and interpersonal 
relationships in communication. The interference of computer-mediated communication 
(CMC) tools on the interaction process connotes the cultural influence in communication; 
individual’s cultural values have been found important to understand how and why one 




interaction can draw on the cultural backgrounds in regard to individual’s attitudes 
toward other people and group tasks.  Moreover, individual’s behaviors in team contexts 
are joint manifestations of their cultural backgrounds and beliefs about other members in 
the team (Harris, 1994; Mohammed and Dumville, 2001). Oetzel (2001) has identified 
both individual’s cultural values and the group compositions in terms of cultural diversity 
as two factors influencing members’ behaviors in communication and collaboration.  
 
Therefore, culture is a challenging concept to look into, given its multiple faceted nature 
and the divergent measures in previous studies (Leidner and Kayworth, 2006). In this 
regard, three studies are proposed, in this thesis, which jointly provide a holistic 
understanding of cultural influence on individual’s participation as well as the subsequent 
learning outcomes in virtual learning teams: 1) the influence of individual’s cultural 
orientation in CSCL; 2) the influence of cultural diversity in CSCL jointly with team 
pertinent factors of leadership and group size; and 3) the temporal dimension of cultural 
influence effects in CSCL. Each of the three studies is anchored on one of the leading 
theoretical perspectives of CSCL research.    
 
1.2 RESEARCH SCOPE AND OBJECTIVES 
The widespread use of collaborative learning has been considered as one of social 
psychology’s great successes. The learning experience in CSCL is enhanced because the 
consideration of multiple perspectives and conceptual thinking are enabled among a 
group of learners (Leidner and Jarvenpaa, 1995). Moreover, technology can facilitate 




(Chidambaram, 1996). Student-student interaction can be a powerful aid to learning due 
to the social support provided, especially through team assignments (Dillon and Walsh, 
1992; Leidner and Fuller, 1997). The notion of collective intelligence – which refers to 
the group decisions that tend to better than those prediscussion decisions of individual 
members – highlights the importance of the communication process and the collective 
knowledge building process among learners in CSCL. 
   
In the present thesis, each of the three studies proposed are in line with one of the 
learning theoretical perspectives to explore different facets of cultural influence in 
affecting the interaction process and, subsequently, the learning outcomes in virtual 
learning teams. Theories have highlighted the importance of interaction as the crucial 
antecedent in achieving meaningful learning in virtual learning teams; active interactions 
imply energetic participations by learners in clarifying ideas and transferring new ideas. 
Interaction also promotes intrinsic motivation by highlighting the relevance of new 
information. Sharing the recognition of the profound effects of the interaction process in 
collaborate learning, three main theoretical perspectives have been informing CSCL 
research, namely the behavioral  perspective, the cooperation-cognitive-developmental 
perspective, and the social interdependence perspective (Johnson and Johnson, 1999).   
 
1.2.1 Study I: Cultural Orientation and CSCL 
The center of attention for the behavioral theory perspective is the impact of rewards on 
learning. In other words, it focuses on the balance of rewards and cost in social exchange 




CSCL systems do not just exhibit technical features, but also have been developed on the 
basis of intellectual models of users who are implicitly carriers of specific cultural 
orientations and schemes. Perceived advantage of collaborative technology and attitude 
toward e-collaboration can vary significantly among individual adopters with different 
cultural backgrounds (Wagner, 1995). Culture provides norms, rules, and values of 
behavior (Hofstede, 1997; Hui and Triandis, 1986; Triandis, 1995); in particular, 
individual’s culture backgrounds are found to affect the way individuals make predictions 
about the interactions during the initial contacts with other members in virtual learning 
teams (Ji et al., 2004).  
 
The cultural dimension, individualism-collectivism (I-C), has been widely studied at 
individual level to investigate how the cultural orientation impacts participants’ 
perceptions prior to actual usage (Gudykunst et al., 1996; Alavi and McCormick, 2004; 
Eby and Dobbins, 1997; Wagner, 1995); and these perceptions determine their intention 
to use a technology. We, therefore, posit that individual members’ cultural backgrounds 
influence participants’ perceptions regarding the compatibility of the system features, 
which in turn determine the intention to use; this chain of relations are in line with the 
behavioral theory perspective, which advocates the motivational roles of both intrinsic 
and extrinsic rewards in influencing users’ adoption and usage of CSCL environments 
(Johnson and Johnson, 1999); user evaluation about the compatibility of the technology 
feature could reflect their assessment of the congruence between the feature and the 
potential rewards that they are expecting in CSCL in general. In this connection, the first 




intentions, between collectivist and individualist users, in association with some common 
features in CSCL.  
 
1.2.2 Study II: Cultural Diversity and CSCL: Team Pertinent Factors of 
Leadership and Group Size 
The cognitive development perspective is largely based on Vogotsky’s work (1978); the 
premise of the perspective is that when learners collaborate, socio-cognitive conflict 
occurs, which in turn stimulate perspective-taking ability, learning and cognitive 
development of the learners. Individuals’ behaviors in team context are joint 
manifestations of their cultural backgrounds and their beliefs about other members and 
the team tasks (Harris, 1994; Mohammed and Dumville, 2001). Individuals’ belief about 
their dependence with others (independent or interdependent) has been the key issue in 
studies of I-C (Triandis, 1995; Triandis and Gelfand, 1998). Moreover, Oetzel (2001) 
identified group compositions in terms of cultural diversity as an important factor 
influencing members’ communication behaviors. In line with the social identity theories, 
the situational factors, including other members with whom one is working with, can 
influence the level of independence or interdependence felt by an individual (Gudykunst 
et al., 1996).  
 
However, very little research has examined the effects caused by cultural diversity from a 
perceptual aspect in the context of CSCL (Daily and Teich, 2001). Although 
heterogeneous groups generally inherit a diversity of thoughts and perspectives, which 




homogeneous groups (Jehn, Northcraft, and Neale, 1999; Watson, Kumar, and 
Michaelson, 1993), heterogeneous groups face additional challenges triggered by 
members’ perception about the cultural diversity. Team members in culturally 
heterogeneous groups tend to face more challenges triggered by their own perception 
about being in a culturally heterogeneous environment as compared to those in 
homogeneous groups; as a result, members in heterogeneous groups tend to be less active 
in the interaction. Suggested by group literature, the adverse influence caused by cultural 
heterogeneity may be reduced by having appropriate group size and leadership in team; 
therefore, the two factors (namely group size and leadership) have been identified as 
pertinent in cultivating a collaborative norm in collaborative learning activities. In this 
regards, the second study (Chapter 4) seeks to investigate the influence caused by 
members’ perceived cultural diversity on their participation, particularly the compliance 
behaviors. 
 
1.2.3 Study III: The Temporal Dimension of  Cultural Effects  in CSCL 
The basic premise of social interdependence theory is that the type of interdependence 
structured in a situation determines how individuals interact with each other, and 
subsequently affects the learning outcomes (Johnson and Johnson, 2003). Based on social 
interdependence theory, the interaction among learners is crucial for the collaborative 
learning activities to be effective (Johnson and Johnson, 2005). It has been found that 
computer mediated environments help to bring about greater equality of participation of 
learners, but the learning outcomes vary with the group and member characteristics 





In particular, previous studies have highlighted the importance of I-C, and considered this 
dimension as the most distinguishing characteristic of culture in influencing group 
process (e.g., Oetzel, 2001; Triandis, 1995). The corresponding espoused cultural 
variable of the I-C dimension is collectivist orientation, which reflects an individual 
inclination to subordinate personal interests to the shared pursuits in groupwork (Triandis, 
1995). This variable also reports within-cultural variability. By affecting members’ self-
concept and interpersonal relationships in teamwork (Ji, Zhang and Nisbett, 2004), 
collectivist orientation is found salient in explaining individual differences pertaining to 
communication and collaboration (Kagitcibasi, 2003). 
 
Moreover, members’ reactions triggered by the participation equality in virtual learning 
teams are expected to be different, when comparing members who tend to subordinate 
personal goals to the group pursuits with those who place higher emphasize on personal 
interests. In this connection, study 3 (Chapter 5) is proposed  to investigate the joint 
effects of users’ collectivist orientation and participation equality in virtual learning 
teams on several important learning outcomes at individual level: perceived learning, 
self-perceived value of contribution in group, and process satisfaction. 
 
1.2.4 Significance of the Thesis 
Three studies have been proposed aiming to establish the theoretical underpinnings of the 
different facets of the cultural influence – in terms of espoused national culture 




and behaviors in virtual learning teams. Despite the valuable and extensive cross-culture 
studies in literature, the effects associate with member’s cultural backgrounds remain 
important in CSCL, due to today’s growing demands toward globalization and 
information societies. 
 
Theoretically, this thesis can provide a sound basis for gaining insight into the antecedent 
factors of cultural influence in CSCL. The three studies proposed will jointly provide a 
holistic understanding the cultural influence in CSCL. The different mechanisms used to 
investigate the cultural influence aim to reflect the multi-facets of the pertinent factor in 
IS research, synergize the existing understanding in the field, and provide new insights.  
And at the same time the studies contribute to the three pertinent theoretical perspectives 
that are informing the research in CSCL, namely the behavioral perspective, the 
cooperation-cognitive-developmental perspective, and the social interdependence 
perspective. 
 
Moreover, the use of collectivist participants leaves room for future works, comparative 
efforts involving related as well as other cultural dimensions. Besides theoretical 
implications, finding is also expected to provide practical insights. The lessons drawn 
could inform system designers as well as instructors in incorporating CSCL in teaching 
and learning activities. The three studies seek to gain insights into the possible 
interactions among cultural variables and team pertinent factors on cognitive and 
affective learning outcomes; practical implications will be provided to address 




1.3 THESIS OUTLINE 
In this opening chapter, we have highlighted the significant of CSCL and its supporting 
technologies in today’s education. Next, we have justified the growing importance of 
investigating the cultural influence in CSCL, mainly owing to its vital roles played in the 
group process and the learning outcomes. It has been noted that the influence of culture is 
many-sided; three studies are proposed to explore the different facets of the cultural 
influence guided by three leading theoretical perspectives of CSCL research. The 
subsequent chapters of the thesis are organized as follows. 
 
Chapter 2 surveys the literature supporting the proposed studies. It introduces the concept 
of meaningful learning and the implications of collaborative learning in achieving 
meaning learning. Next, it explores the impacts of the supporting technologies in CSCL 
followed by assortment of related dependent variables across the wide continuum of 
pedagogical literature. It then highlights the leading theoretical perspectives informing 
CSCL research. Last, the multi-facets of cultural influence and the interplaying factors in 
the group literature are surveyed to develop the theoretical background for the proposed 
studies.  
 
Chapter 3 investigates the different perceptions triggered by individual’s cultural 
orientation in terms of collectivism and individualism regarding some common system 
features in CSCL environments. The first major objective of this study is to conceptualize 
and operationalize three adoption determinants, namely perceived facilitation of 




of member support in the CSCL, by building on Dennis and Reinicke’s (2004) extended 
TAM model. Also, the effects of these user perceptions on the intention to use are 
explored. The system features studied in this study include template in posting, post 
statistics, personal contribution history, and synchronicity of communication. An 
experiment involving participants from Asian and European countries is conducted to test 
the proposed model and hypotheses. 
  
Chapter 4 seeks to gain insights to the possible interactions among cultural diversity and 
team pertinent factors, namely leadership and group size, on members’ learning 
performance and satisfaction with process. In spite of the advantages brought by CSCL, 
heterogeneous groups’ potential could not be realized without taking care of members’ 
emotion which is triggered by their perception about the cultural diversity in the groups, 
particularly during their initial contacts. A laboratory experiment with a 2×2×2 factorial 
design is conducted to investigate the interaction effects of perceived cultural diversity, 
group size and leadership on learners’ performance and satisfaction with process.  
 
Chapter 5 explores to the temporal dimension of the joint effects of collectivist 
orientation and participation equality over the different stages in the development of 
virtual leaning teams. Data was collected from a field study from a college in south China; 
the field-study approach was adopted with an aim to observe, in natural settings, the 
influence caused jointly by participation equality in virtual teams and members’ cultural 
values. Contributing to the social interdependence perspective, the findings highlighted 




equality in virtual learning teams and members’ collectivist orientation on learning 
outcomes over the different stages of team development. 
 
Chapter 6 provides an integral understanding of the cultural influence in CSCL, by 
holistically interpreting the findings of the three studies. It also presents the overall 
strengths and limitations of the studies, following by discussing the directions for future 
research. 
 
Chapter 7 concludes the thesis by summarizing the interpretations of findings and 








This chapter presents the review of literature to lay a theoretical foundation for the three 
studies proposed in this thesis. The chapter starts with the introduction of meaningful 
learning and the implication of collaborative learning in achieving meaning learning. 
Next, it explores the supporting technologies in CSCL followed by assortment of 
dependent variables in pedagogical literature. It then highlights three leading theoretical 
perspectives informing CSCL research; which of them is guiding one of the studies 
proposed. Last but not least, the multi-facets of cultural influence and the interplaying 
factors in the group literature are surveyed.  
 
2.1  PEDAGOGICAL LITERATURE: COLLABORATIVE LEARNING  
2.1.1 The Shift of Pedagogical Paradigm to Collaborative Learning 
The primary goal of education at all levels should aim to engage students in meaningful 
learning. At the core of learning technologies is to incorporate a learning model (Leidner 
and Jarvenpaa, 1995), which is commonly classified as two approaches, objectivism 
(behavioral) and constructivism (cognitive). Central to objectivism is the belief that 
learning can be shaped by selective reinforcement in the form of motivational and 
correctional feedbacks, to increase the likelihood of realizing target behaviors (Haseman 
et al., 2002). Constructivism is a theory of knowledge derived from the philosophical 
proposition that reality is created or constructed by the individual (Yarusso, 1992). As an 




processes used in learning (Leidner and Jarvenpaa, 1995). The sociocultural model is a 
relatively recent learning model that serves as an extension of and a reaction against some 
assumptions of constructivism. The socioculturists believe that knowledge cannot be 
divorced from historical and cultural background of the learner (O’Loughlin, 1992). 
Another offspring of the constructivist model is the collaborative learning model. 
According to Alavi et al. (1995), collaborative learning is an interpersonal process in 
which students work together cooperatively to complete a problem-solving task designed 
to promote learning. Collaborative learning, sometimes also called cooperative learning 
or small group learning, refers to an activity where two or more people work together to 
create meaning, explore a topic, or improve skills (Harasim et al., 1995). It is the group 
process whereby each member contributes personal experience, information, perspectives, 
skills, and attitudes with the intent to improve the learning accomplishments of members. 
 
Understanding is the product of meaningful learning, and generally accepted to be an 
active process in which meaning is constructed (Bradsford, 1979). According to several 
studies in the cognitive and educational psychology, two components of understanding 
are identified, a personal component and a social component (Entwistle and Entwistle, 
1992). Understanding in the personal component depends on the previous knowledge 
used by the learner to interpret new information (Jenkins, 1974). Understanding in the 
social component is built up through conversation with other individuals about the 
subject (Pask, 1976). In social conversations, meaning is negotiated and shared. Effective 
development of individual understanding and communication also enhance shared 




to be constructed by the learner when learners actively interpret their experience using 
internal cognitive operations, not transmitted from the teacher (Bhattacharya, 2002).  
 
There are five interdependent attributes of meaningful learning (Jonassen et al., 2003) as 
depicted in Figure 2.1. These characteristics of meaningful learning are interrelated, 
interactive, and interdependent. In other words, learning activities, representing a 
combination of these five characteristics, result in even more meaningful learning 
individual characteristics would in isolation. Hence, learning and instructional activities 
should engage and support combinations of these characteristics. To experience 
meaningful learning, students need to do much more than accessing or seeking 
information – they need to know how to examine, perceive, interpret and experience 
information. Learning is understood as a change in the way people understands the world 
around them, rather than a quantitative accretion of facts and procedures (Ramsden, 
1992). Therefore, learning is something students do, not something is done to them. 
Ideally, meaningful learning enriches students with increased knowledge and skills, 








accomplishment. In response to the global changes, there is a paradigm shift in learning 
and education, collaborative learning has been increasingly turned to in all areas of 
enunciation and training. 
 
2.1.2 Theoretical Underpinnings of Collaborative Learning 
The most influential theoretical approaches to explain the mechanisms of collaborative 
learning in educational psychology derive from a socio-cognitive perspective (Slavin, 
1996); socio-cultural theory and socio-constructivist theory are the two fundamental 
theories in this perspective. Socio-cultural theory focuses on the causal relationship 
between social interaction and an individual’s cognitive development (Dillenbourg et al., 
1994). The zone of proximal development (ZPD) has been defined, in Vygotsky’s (1978) 
work, as an area of learning activities that individuals can complete with the help of more 
capable peers, teachers, or artifacts. Therefore, interaction and scaffolding can aid in 
individual cognitive growth. 
 
Socio-constructivist theory recognizes that knowledge is not a fixed object but, rather, 
constructed by an individual through working and practicing with that object (Roussos et 
al., 1999). The theory extents Piaget’s (1932) work on individual cognitive development 
to adult learners. Instruction based on the socio-constructivist theory relies on 
collaborative learning environments that closely reflect read-world experience. Students 
working together in authentic activities bring to the learning their own frameworks and 




perspectives, to negotiate, and to create new meanings and explanations through shared 
understanding.  
 
According to the socio-cognitive perspective, when working in small groups, learners 
construct knowledge by discussing and sharing knowledge with their learning partners, 
and, at the same time, knowledge emerges through shared understandings of multiple 
learners (Leidner and Jarvenpaa, 1995).  In this regards, the Socio-learning theory was 
developed as the basic premise underlying the collaborative learning model (Slavin, 
1996). Cognitive learning theory assumes that learners interact with new information, 
interpret it, and build personal knowledge representing the new information to their prior 
knowledge (Sheull, 1986). Knowledge is acquired through the cognitive processing of 
information, and results in accommodation – a change to the learner’ mental model 
(Vandenbosch and Higgins, 1996).Both the learners who ask for help and those who 
provide help can benefit from peer feedback fro testing and refining their mental models 
(Reinig and Briggs, 1997). Tan (1994) suggests that effective communication in 
conversation is critical to development of individual understating, and that effective 
communication also enhances shared understanding among individuals. Through 
conversation, discussion and debate, participants offer explanations, interpretations, and 
resolutions to problems which lead to social construction of knowledge, as well as 
development and internalization of meaning and understanding. The contribution of 
different understandings leads to a new, shared knowledge (Whipple, 1987). 
Collaborative learning contributes mainly to the social component of understanding via 




component of understanding by providing social support and reinforcement. Moreover, 
the fundamental purpose for using group to facilitate learning is to enable a more 
complete exchange and consideration of available information. Hence, the exchange of 
information is the key difference between individual learning and collaborative learning.  
 
2.1.3 Collaborative Learning in Instructional Practice 
This collaborative model of learning has been frequently used as the basis for 
understanding and exploring learning. Within the definition of cooperative learning, there 
is an enormous diversity of cooperative approaches. These may be informal as short 
meetings to simply discuss and share information (Johnson et al., 1994), or formal 
approaches where structure is imposed with specific ways of forming teams. Students 
may be working together on projects or creative activities or on specific content. 
Different members may be working on different portions that can be bought together as a 
whole, or they may all be working on the same task. Even group size and lengths of time 
of the learning groups may vary. Common to these approaches is that the element of 
cooperation always exists. 
 
Cooperative learning is superior to individualistic instruction in a wide array of content 
areas in terms of increase in individual achievement, positive changes in social attitudes, 
and general enhancement of motivation to learn (Flynn, 1992; Slavin, 1990). Learners 
tend to generate higher-level reasoning strategies, a greater diversity of ideas and 
procedures, more critical thinking, more creative responses, and better long-term 




are learning individually or competitively (Schlechter, 1990). Collaborative learning 
creates an environment that reaches students who otherwise might not be engaged. 
Studies have also demonstrated that students participate more during collaborative 
learning exercises (Johnson and Johnson, 1997) and, therefore, become more actively 
involved (Meyers and Jones, 1993). Whereas instructor-led communication is inherently 
linear, collaborative groups allow more branching and concentricity (Flynn, 1992).  
  
However, in collaborative learning, learner may often opt for quick consensus instead of 
building on each others’ contribution and establishing shared conceptions of a problem 
(Chinn and Brewer, 1993; Nastasi and Clements, 1992). Also, learners sometimes 
disregards aspects of collaborative learning tasks (Hogan et al., 2000) resulting in an 
adequate sequence of problem-solving steps; often they engage in behavior that has been 
termed as satisfying - oversimplify and orient themselves toward minimal requirements 
of collaborative learning tasks (Chinn et al., 2000). 
 
2.2 COMPUTER SUPPORTED COLLABORATIVE LEARNING 
Growing interest in supporting the needs of active learning, along with concurrent 
improvements in computer networking technology, has led to the emergence of a research 
area in the instructional technology field called Computer-Supported Collaborative 
Learning (CSCL); researches in CSCL zoom in the interaction of computer-supported 
learning systems and collaborative systems by integrating collaborative learning 
information and Information Technology (IT) (O’Malley, 1995). Effectiveness of IT in 




particular learning model (Leidner and Jarvenpaa, 1995). Cognitive principles are 
embedded in designing CSCL to support for a distributed process of discussion among 
learners.  
 
2.2.1 CSCL Systems and Features 
The CSCL research domain encompasses benefits derived from technology applications 
to support group-oriented methods of instruction, including networked discussion 
environments and distance learning systems. In CSCL, students are expected to explore 
complex problems by contributing their individual perspectives and resources, as well we 
by commenting on each others’ perspectives in a shared workspace, which they can 
access via the internet. Students’ ideas and questions are represented in a central database. 
This representation aims to facilitate learner to build on each others’ contributions, 
reference each others’ work, and create syntheses. Most of the groupware applications 
support discussion database and serve as a systems development platform on which 
highly structured database or workflow applications can be built. They enable 
synchronous and asynchronous collaborations by introducing a measure of structure that 
facilitates the process of sharing, organizing and navigating information through an 
interactive electronic space (Vandenbosch and Ginzberg, 1996). Desktop conferencing, 
videoconferencing, co-authoring features and applications, electronic mail and bulletin 
boards, meeting support systems, voice applications, workflow systems, and group 
calendars are key examples of groupware (Grudin, 1991). In addition to the common 
feature, different applications provide users with different tools and functions. Many IS 




et al., 2002; Money, 1996), whereas others in information systems (IS) and related fields 
have developed asynchronous learning networks (ALNs) (Coppola et al., 2002; Hiltz and 
Wellman, 1997). These systems enable affective learning objectives related to interactive 
communication and teamwork to be achieved, in additional to more traditional cognitive 
learning objectives. 
 
GSS were originally designed to support discussion and decision making in the 
commercial/business sector, but in the last few years there has been a surge of interest in 
their usage to support collaborative learning (Alavi, 1994; Khalifa and Kwok, 1999; 
Leidner and Fuller, 1997; Leidner and Jarvenpaa, 1995; Shneiderman et al., 1995; Vogel 
et al., 2001). DeSanctis and Gallupe’s (1987) 2 by 2 framework for GSS has been applied 
to understanding IT usage in learning environments. Although this framework enables us 
to classify learning settings based on the dimensions of space and time, it does little to 
improve our understating of the technologies required to support the learning objectives 
in different setting. Sharda et al., (2004) propose extending Desancits and Gallupe’s 
framework by adding a third dimension, learning objectives achieved (Cognitive and 
affective in classroom form vs. cognitive, affective and psychomotor in lab). On the other 
hand, Piccoli et al., (2001) propose to add in four more dimensions: space, technology, 
interaction and control. Space refers to the collection of materials and resources available 
to the learner. The collection of tools used to deliver learning material and to facilitate 
communication among participants. Interaction is the degree of contact and educational 
exchange among learners and between learners and instructors. Control is the extent to 




continuum enabling the design of varying degrees of learner control (Newkirk, 1973). 
Craig and Shepherd (2001) have drawn from the GSS and education literature to develop 
a research framework that may used to analyze the impacts of collaborative technology 
on learning.  
 
With the communication support in CSCL technologies, participants can type their 
questions and feedback simultaneously into a network of computer workstations. The 
system used immediately makes all these contributions available to be read on their 
individual screens. This means it is not necessary for participants to take turn contributing 
ideas (as one example of reducing communication barrier). Participants can also use the 
anonymity features to eliminate fear or reprisal from tutors or peers when contributing 
unpopular or sensitive ideas. The anonymity helps individuals to focus on the merits of 
the contribution rather than its source (Connolly et al., 1990). As it is difficult to preclude 
others from contributing ideas in an anonymous computer-supported environment, the 
domination of the meeting by one or only a few group members can be reduced (Dennis 
et al., 1988). A large number of alternative and comments could be generated (as an 
example of group participation), where the normative influence of the majority or a 
powerful minority is eliminated (Dennis et al., 1988). Furthermore, CSCL technologies 
are able to encourage the participants to provide feedback that is useful for generating 
and reinforcing understanding of the task. This is accomplished through information 
sharing (Jessup et al., 1990), participation and objective evaluation in catching errors 
(Daly, 1993), and by reducing meeting time fragmentation and fear reprisal (Dennis et al., 




communication and relationship (Walther and Burgoon, 1992). As a result, in CSCL, 
learners are encouraged to become more active, autonomous, and confident in 
constructing ideas (Kwok and Khalifa, 1998).  
 
2.2.2 Cognitive and Affective Activities in CSCL 
Cooperative learning is assumed to be effective because it requires participants to 
elaborate their cognitive structure in a social context. Salomon (1994, 1996) has stressed 
the point that to infer direct causal relations between the use of a certain computer 
application and learning outcomes can be misleading. Therefore, researchers should no 
longer treat collaboration as a ‘black-box’, but zoom in the collaborative interactions in 
order to gain better understanding of the underlying mechanisms (Dillengourg, 1999). 
 
Individual learns from their participation in the communities through articulation (the 
results of reflection are put into verbal form) and exploration (the students are 
encouraged to form hypotheses, to test them, and to find new ideas and viewpoints). Joint 
meaning-making and co-construction of knowledge requires a shared focus and 
coordination on the task content level, the meta-cognitive level and the socio-
communicative level (Erkens et al., 2005). Therefore, both participants and the 
technologies play important roles in the collaboration process, particularly the knowledge 
co-construction and sharing. 
 
Elaborative activities – such as the verbalization of prior knowledge, questioning, and the 




referring to previous experiences – are considered important ingredients of a productive 
student interaction. From this perspective, it is important in CSCL to promote elaborative 
talk. Elaborative talk is often constituted by the asking and answering of questions and 
through the elaboration of controversy by providing justification and argumentation. In 
this connection, it is very important to study how to leverage the technology and provide 
the most effective stimuli to improve knowledge acquisition in CSCL (BenbunanFich and 
Arbaugh, 2006).  
 
In addition to task-orientated activities, social interactions during a group problem 
solving can also enhance learning through reflection (Karpov and Haywood, 1998). Key 
issues in the design and delivery of web-based courses are to understand how knowledge 
is disseminated through the medium. Both knowledge acquisition and application are 
involved in CSCL when learners participate in social as well as task-orientated activities,; 
they would acquire new knowledge in the process, and later on, apply the acquired 
knowledge. 
 
2.2.3 Learning Outcomes of CSCL 
The behavioral learning objectives consist of the domains of cognitive, affective, and 
psychomotor (Bloom, 1956). The cognitive domain refers to intellectual learning and 
problem solving; this domain has six levels of learning including knowledge, 
comprehension, application, analysis, synthesis, and evaluation. The affective domain is 




with situations. Affective levels of learning embrace receiving, responding, valuing, 
organizing, and characterizing by a value.  
 
Webb (1996) found that the students who gained the most from cooperative activities 
were those who provided elaborated explanations to others. Miyake (1986) and Hutchins 
(1991) have argued that peer interaction provides new cognitive resources for human 
cognitive accomplishment. Pea (1994) argued that, through computer-supported 
collaborative transformative communication, learning can be fostered which facilitates 
new ways of thinking and inquiring in education. It seems that for purpose of 
transformative communication, written communication, combined with face-to-face 
communication, is more effective than face-to-face alone because it requires more 
extensive thinking process (Woodruff and Brett, 1993). In this regards, the effects of 
collaborative learning should not be studied in a more specifically manner to discover the 
effects of particular categories of interaction (Dillenbourg et al., 1996). 
 
A substantial body of empirical evidence demonstrates that computer mediated 
cooperative learning tended to have positive impacts on learning and in promotion of the 
learners’ autonomy in controlling their own learning pace, and in enhancement of the 
instructional design (Yu, 2001). Compared to students in traditional classroom, students 
in some CSCL environments have been found to engage in more complex, coherent 
social and cognitive activities, to acquire more knowledge, and to apply knowledge from 





Recent research suggests that technology-mediated learning environments may improve 
students’ achievement, their attitudes toward learning, and their evaluation of the learning 
experience (Alavi, 1994; Hiltz, 1995; Maki et al., 2000). In Alavi’s (1994) work, 
collaborative learning effectiveness was measured in terms of students’ perception of 
their learning and their evaluation of their classroom experience. The most frequent 
measure was the subject’s performance when solving alone the task they previously 
solved with somebody else. Some research decomposed this into several other measures 
of performance, such as the improvement of monitoring and regulation skills (Brown and 
Palincsar, 1989; Blaye and Chambres, 1991) or a decrease in the confirmation bias. In 
contrast to traditional classroom teaching and individual studying, collaborative learning 
is mean to foster specific qualities of knowledge. Learners are expected to apply 
knowledge to a problem jointly. Collaborative knowledge construction may therefore 
pose a test bed for the adequacy of learners’ initial problem-solving strategies. In this 
way, applicable knowledge can be regard to as a specific learning outcome of 
collaborative knowledge construction. When learners establish and maintain shared 
conceptions of a problem in collaborative knowledge construction, they need to discuss 
and integrate multiple perspectives on a subject matter. Learners may not only acquire 
individual problem-solving strategies, but examine problems more closely considering 
alternative approaches. 
  
The importance of studying the group performance has also been emphasized. This is 
because, in practice, more and more professional have to collaborate and it is an 




collaborative situation. Within the group evaluation approach, one may verify whether 
the performance of a specific group has increased or assess if group members developed 
some generic ability to collaborate that they would reuse in other groups (Dillengourg, 
1999). An important potential benefit of CSCL environment is the support of diverse 
learning styles (Wang, et al., 2001). Hiltz and Turoff (1985) found a strong tendency 
toward more equal participation, and that more opinions tended to asked for and offered. 
Collaborative technologies have been found to help to in crease teacher/student 
interaction, and to make learning more student-centered (Hiltz 1995). CSCL may 
potentially eliminate geographical barriers while providing increased convenience, 
flexibility, currency of material, student retention, individualized learning, and feedback 
over traditional classrooms (Hackbarth 1996; Kiser 1999; Massy and Zemsky, 1995). 
 
While much of the literature emphasizes the value, or potential value, of technology in 
education, others highlight its drawbacks (Hara and Kling 2000). Several studies indicate 
that collaborative knowledge constructional classroom teaching per se, because students 
are rarely accustomed to constructing knowledge collaboratively (Mandl et al., 1996). 
Students in CSCL may experience feelings of isolation (Brown, 1996), frustration, 
anxiety, and confusion (Hara and Kling 2000), or reduced interest in the subject matter 
(Maki et al., 2000). Learner achievement has also been questioned. Some authors suggest 
that there is generally no significant difference between technology-supported 
environments and traditional face-to-face instruction. Most notable is a compilation of 
over 350 comparative studies, dating back to studies of instructional radio, reporting no 




2.3 PERTINENT THEORETICAL PERSPECTIVES IN CSCL RESREACH 
Sharing the recognition of the profound effects of the interaction process in collaborate 
learning, there are primarily three pertinent theoretical perspectives guiding research in 
CSCL, namely behavioral, cognitive-developmental, and social interdependence theories 
(Johnson and Johnson, 2003). The theories have highlighted the importance of interaction 
as the crucial antecedent in achieving meaning learning in virtual learning teams; active 
interactions implies energetic participations by learners in clarifying ideas and 
transferring new ideas. Interaction also promotes intrinsic motivation by highlighting the 
relevance of new information. Given the multi-disciplinary nature of IS research, prior 
studies have incorporated different IS theories and empirical findings to the 
understanding in CSCL guided by the three theoretical perspectives.  
 
2.3.1 The Behavioral Perspective in Understanding the Media Effects of CSCL 
The importance of the CSCL is not due to the technologies accomplish a task, but rather 
“as a medium through which individuals and groups can collaborate with others” 
(Bannon, 1989, p.271). The center of attention for the behavioral theory perspective is the 
impact of rewards on learning. In other words, it focuses on the balance of rewards and 
cost in social exchange among interdependent individuals (Thibaut and Kelley, 1959; 
Johnson and Johnson, 1998). CSCL systems do not just exhibit technical features, but 
also have been developed on the basis of intellectual models of users.  
 
When it concerns communication through computers, the constraints of social interaction 




CSCL, learning occurs when students use Computer-Mediated Communications (CMC) 
to work with other participants and to have access to a wide range of resources such as 
online reading material (Wilson, 1996). CMC has been suggested as an effective tool to 
overcome the lack of peer interaction in the classroom. It has been shown to give students 
the flexibility to communicate with one another. An increase in student participation has 
been indicated in CMC classes in previous studies (Li, 2002; Ahern and El-Hindi 2000; 
Everett and Ahern, 1994). 
 
Media richness theory argues that certain media are more suitable to transmit 
information depending on the situation of uncertainty or equivocality (Darft et al. 1987; 
Daft and Lengel, 1986). This theory predicts that performance will be improved when 
task needs are matched to a medium’s ability (Daft and Lengel, 1986). Further, Dennis, 
Fuller and Valacich (2008) proposed a theory of media synchronicity which argues that 
five media characteristics can shape communication; these characteristics are immediacy 
of feedback, symbol variety, parallelism, rehearsability and reprocessability. Symbol 
variety refers to the bandwidth that information can be communicated; parallelism is the 
number of concurrent conversations that a medium can support; rehearsability is the 
capability enabling users to modify message before sending; reprocessability refers to the 
extent to which message sent can be reprocessed during the communication; immediacy 
of feedback indicates whether a medium supports users in providing feedback.  
 
Online collaborative learning intrinsically requires that learning be mediated by and 




disciplinary representations. Unlike the spoken discourse of face-to-face collaboration, 
the discourse in distance collaboration takes place in a software-supported representation 
medium. Discourse representations are in the forms of chat rooms or threaded discussion 
tools by which learners and teachers communicate in a natural language (e.g., Herring, 
1999). Disciplinary representations are visualizations and designed artifacts (e.g., 
Hundhausen and Douglas, 2002), and symbolic representations of one’s theories and 
reasoning termed knowledge presentations (e.g., Hoppe and Gaβner, 2002; Suthers et al., 
2001).  
 
Studies of synchronous problem solving generally show degradation of both problem 
solving performance and interpersonal communication due to reduced “bandwidth” or 
available modes of interaction associated with technology-mediated communication 
(Olson and Olson, 1997). Yet other studies show that people can compensate for and 
even benefit from restricted interaction (Burgoon et al., 2002). For instance, 
asynchronous text-based communication provides time for reflection on messages and 
allows students lacking in confidence to learn. In addition, low bandwidth 
communication may have some advantage in that, if it takes time and costs money in 
terms of connect time and if displays are restricted to a screen at a time, students may be 
forced to consider their responses more carefully (Dillenbourg et al., 1996). An extensive 
literature review on asynchronous online learning concludes that there is no significant 






Regarding the communication process, there are conflicting points of view about the 
possibility of CSCL to develop participants’ feelings of social presence and social 
belonging (Francescato et al., 2006). Social presence is a perceptual dimension, 
influenced by the type of media used, by personal characteristics and by the context in 
which the communication occurs (Gunawardena, 1995; Kirschner et al., 2003). It has 
been noted that creating social presence is “a precondition for a purposeful and 
worthwhile learning experience” (Garrison and Cleveland-Innes, 2005, p.135). 
Supporters of traditional teaching maintain that online a sense of community hard to 
achieve in online settings because online communicative processes are distractive owing 
to the lack of physical presence, and making cognitive and affective activities difficult. 
On the other hand, others from social presence theorists believe that CSCL, as media, 
have the capacity to transmit all the symbolic and social information that is present in 
human communication (Short et al., 1976).  
 
Garrison et al. (2000) define social presence as the ability of participants in a community 
of inquiry to project themselves socially and emotionally, as ‘real’ people though the 
medium of communication being used. The communication supports in CSCL 
environments play an important role in creating high degree of social presence, and in 
turn lower users’ communication anxiety. Garrison et al.’s (2000) work has demonstrated 
the capability of features and tools in CSCL environment to enhance social presence in 





2.3.2 The Cognitive-Developmental Perspective in Understanding the Identity-
Building Process of Virtual Learning Teams 
The cognitive development perspective is largely based on Vogotsky’s work (1978); the 
premise of the perspective is that when individuals collaborate, socio-cognitive conflict 
occurs, and it in turn stimulates perspective-taking ability, learning and cognitive 
development. In line with the cognitive development perspective, Ma (2004) posits that 
participating in a virtual environment, where CSCL activities are taking place, is 
motivated by three goals: to obtain useful information guiding efficient behavior, to build 
and maintain relationships, and particularly to manage online identity. There are two 
distinct branches of social identity theory: the version developed by Tajfel(1981) and 
Tajfel and Turner(1979), known as social identity theory, and an offshoot developed by 
Turner and colleagues, referred to as self-categorization theory (Turner et al., 1987). 
Both theories acknowledge the origins of social identity in cognitive and motivational 
factors, although they place differing emphasis on them (Hogg, 2000).  
 
The social identity theory placed key emphasis on the psychological motivations that 
lead a group member to endorse or disavow an existing group membership. Turner et al. 
(1987) have described this motive as a need among group members “to differentiate their 
own groups positively from others to achieve a positive social identity” (p.42). According 
to social identity theory, there might be additional motivational factors accounting for the 
development of intergroup discrimination, but categorization has a substantial impact in 




al.’s work of self-categorization theory formulations the cognitive factors that promote 
categorization of oneself as a group member.  
 
According to Turner et al. (1987), self-categorization theory is a cognitive process in 
which an individual come to identify himself/herself and act as a group member. In line 
with the self-categorization theory, it is one’s perceived similarity to the prototypic group 
member that plays a key role in the formation and development of social identity (Hogg, 
2000). Therefore, categories can vary in different circumstances. According to self-
categorization theory, individuals are more likely to label themselves as members of 
social groups under conditions which they are reminded about the similarities between 
themselves and other group members (Turner et al., 1987). In other words, social identity 
is highly dynamic. Moreover, Brerer(1991) suggest that group identity depends on a 
balance between the need to belong and the need for uniqueness; strong group identity 
may cause depersonalization. Straus (1997) defines depersonalization in computer-
mediated environments as a feeling that influences an individual’s perceptions of group 
members as nonepersons, machine-component like, and object-like. Depersonalization 
tends to result in conformity behaviors among members in the group process (Straus, 
1997).  
 
Learners’ identity-building is important in affecting their participation and learning 
experience in CSCL (Turvey, 2006). That is a sense of shared interests and common 
goals amongst participants. Learning concerns both the intra and the interpersonal 




identity of participation’ (Wenger, 1998, p.220); this perspective has pedagogical 
underpinning in literature (Wood 1998). Generally, members’ establishing a sense of 
identity as a group member can afford opportunities to enhance learners’ cognitive as 
well as affective learning outcomes when they are learning in a virtual learning team. It 
has been advocated that CSCL should facilitate online socialization among members of 
virtual learning team so as to “provide a basis for engaging others working on common 
problems beyond the school walls’ (Scardemalia and Bereiter, 1996, p.155). Learners 
tend to act more responsibly for their own learning as well as that of the group’s, if they 
believe that credibility is valued to the notion of shared knowledge in the team as 
opposed to inhabiting merely within individuals  (Salmon, 2002, p.33).  
 
However, it is noted that, for it is a dynamic and evolving process in the online context, a 
member’s identity-development process has both constructive potential as well as risks to 
the learning teams (Henri and Pudelko, 2003; Turvey, 2006 ). The Expectation States 
Theory (Berger et al., 1980) suggests that group member tend to evaluate other members 
on the basis of stereotypical performance expectation, which is influenced by status 
characteristics, particularly in the initial collaboration phase in CSCL activities. Status 
characteristic is a characteristic of a member associated with distinct performance 
expectation (Berger et al., 1980). According to Augustinova et al. (2005), it is generally 
recognized that people may approach impending group work quite differently depending 
on how they view themselves relative to other members.  
 




very demanding intellectually, public admiration of those who were smart enough to 
make progress appears to motivate members with strong identification to the team to 
share their perspective (Turvey, 2006). This may not hold in the condition when that task 
involved are less demanding in nature. Moreover, in terms of the time factor, members’ 
initial contribution to the team may be motivated by the desire to enhance their own 
learning opportunities, yet later contributions may be more likely prompted by the desire 
to contribute to other’ learning.  
 
2.3.3 The Social Interdependence Perspective in Understanding the Collaboration 
Process of CSCL 
The basic premise of social interdependence theory is that the type of interdependence 
structured in a situation determines how individuals interact with each other, 
subsequently, affects outcomes (Johnson and Johnson, 2005). According to the theory, 
social interdependence among group members exists when the group members share 
common goals and each individual's outcomes are affected by the actions of the others 
(Johnson and Johnson, 1999). Social interdependence results in different collaboration 
behaviors from that caused by social dependence or social independence. In the condition 
of social dependence, certain members are affected by the actions of other members but 
not vice versa and social independence; in the condition of social independence, 
individuals' outcomes are not affected or related by other's actions. Moreover, there are 
two types of social interdependence: cooperative and competitive. The absence of social 
interdependence tends to result in individualistic efforts and depersonalization behaviors, 





Emphasized by the social interdependence theory, the interaction among learners is 
crucial for the collaborative learning activities to be effective (Johnson and Johnson, 
1999). Student-student interactivity can be a powerful aid to learning due to the social 
support provided, especially through team assignments (Leidner and Fuller, 1997). The 
notion of collective intelligence – which refers to the group decisions that tend to better 
than those prediscussion decisions of individual members – highlights the importance of 
the communication process and the collective knowledge building among learners in 
CSCL. The basic premise underlying this is the socio-learning theory which advocates 
that learning and development occur during cooperative socialization among peers and 
emerge through shared understandings (Leidner and Jarvenpaa, 1995). This highlights the 
criticality of the communication and collaboration pertaining to an individual’s learning 
process.  
 
Theories have highlighted the importance of interaction in achieving meaning learning in 
virtual learning teams; active interactions entail energetic participations by learners in 
clarifying ideas and transferring new ideas. Interaction also promotes intrinsic motivation 
by highlighting the relevance of new information. CSCL has been regarded to embrace 
this view of knowledge creation, as knowledge can be constructed by learners’ online 
interactions within the community, and the knowledge would remain within the CSCL 
system to be accessed, challenged and enhanced. Whilst traditional models of education 
are seen to impose artificial boundaries upon learning, CSCL environments are seen to 




found that computer mediated environments help to bring about greater equality of 
participation of learners, but the learning outcomes vary with the characteristics of the 
individuals and groups (Lipponen, Rahikainen, Hakkarainen and Palonen, 2003).  
 
Feather (1999) suggests that individuals will probably like the learning in the virtual 
environment if they require more time to think about a question before answering, find it 
hard to speak out in a traditional class albeit possessing contributions, or like a degree of 
anonymity. The pedagogical assumptions underlying synchronous communication 
classrooms are that (1) participation is critical to university learning, (2) lack of 
participation is primary attributable to student inhibitions about talking in front of others, 
(3) anonymity will allow students to freely express themselves and overcome their 
inhibitions, and (4) synchronous communication technologies provide an efficient 
mechanism for providing anonymity (Leidner and Jarvenpaa, 1995). 
   
McGrath’s (1984) conceptual model regards the group process as the consequence of the 
four categories of input variables: (1) personalities of the group members, (2) members’ 
patterned relationships, (3) the task, and (4) the environment in which the group is 
working. It has been highlighted by previous studies that the effect of collaboration 
learning should be more specifically about the effects of particular activities involved in a 
learner’s participation so as to gain better understating of the underlying mechanisms 
(Dillenbourg et al., 1996). Socio-cultural theory, socio-constructivist theory and shared 
cognition theory are theories that establish the theoretical platform for collaborative 




learning activities, affective and cognitive, which coincide with a learner’s social-
emotional and task-oriented activities respectively during the participation in the group 
learning process (Jones and Issroff, 2005).  
 
Along the lines of a learner’s affective activities of collaborative learning, the social-
emotional reactions refer to expressions that revolve around issues of group cohesion, 
tension handling and personal control. A learner’s motivations, attitudes and feelings are 
directly affected by these issues (Lepper et al., 1993). Positive social-emotional reactions 
include activities such as showing affinities, positive feedbacks and jokes, which are 
believed to release one’s tension, lift up the motivation and thus help the group 
collaboration to be more cohesive (Taket, 2002). Negative social-emotional reactions, on 
the other hand, include negative feedbacks, showing tensions and even hostility and have 
implicit destructive effects on the collaborative process. 
 
Moreover, it is important to establish a set of collaborative group norms that promote 
equal participation and group wellbeing to lead group members to active participation in 
sharing knowledge with other members (Kock and Davison, 2003). To promote equal 
participation in CSCL, the importance of a set of collaborative group norms should be 
highlighted (Hakkarainen and Palonen, 2003; Mayer-Smith et al., 2000). The 
collaborative group norms promote cooperation and inclusion for both genders in 
collaboration, information sharing to achieve complex goals, and further self-
development among all members regardless the differences in members’ perceiving their 




collaborative group norms will engage members who perceive themselves with relatively 
low influential status to active participation substantively, as they have higher affiliation 
needs and are thus more likely to conform to group norms (Morris et al., 2005).  
 
2.4 CULTURAL INFLUENCE IN CSCL 
Culture remains as a pertinent theme in CSCL research, as it plays an important role in 
influencing collaborative learning process that may directly, or indirectly, influence 
users’ learning and emotional outcomes. However, cultural influence on group 
communication is multifaceted; a problem identified in prior IS research is that 
theoretical propositions proposed about specific national cultures do not address the 
underlying mechanisms that make these cultures different. Moreover, Oetzel (2001) 
identified both individual’s cultural values and the group compositions in terms of 
cultural diversity as the two factors influencing members’ communication behaviors.  
Given the multiple facets of influence and the divergent measures in previous studies, in 
this section, the literature is summarized according to three perspectives of cultural 
influence in the CSCL context. 
 
2.4.1 Defining Culture 
Culture is defined as the collective programming of the mind which makes the 
inhabitants of one country distinguishable from another (Hofstede, 1997). Since 
communication generally occurs among people who live in the same historic period and 
geographically close to each other, language, time and place help define culture. In this 




values found among speakers of a particular language who live during the same historical 
period in a specified geographic region” (Triandis, 1995, p.6).  
 
Building on research in psychological anthropology and cultural psychology, espoused 
national cultural variables (also called cultural orientations) have been identified as 
pertinent personal traits in moderating technology usage and social behaviors at 
individual level (Srite and Karahanna, 2006). Espoused cultural variables are pertinent 
variables in CSCL research, as individuals’ cognitive process in learning is associated 
with the culture in which they grow up; and these variables are context-free attributes to 
reflect one’s belief, tendency and propensity in behaviors (Hofstede, 2001; Wagner, 
1995). 
 
One way to understand how national cultures differ is to examine their values (Hofstede, 
1980). The individual-collectivism dimension describes the social frameworks within a 
culture. Members in a culture that values individualism are more concerned with their 
own interest than with the goal of the group. In contrast, members in a culture that values 
collectivism are typically more concerned with the common goal of the group. Power 
distance refers to the distribution of power, and the way in which a culture deals with the 
fact that people are unequal. In a high-power-distance culture the leader makes many 
decisions simply because he or she is leader, and group members readily comply. In a 
low-power-distance culture, group members do not readily recognize a power hierarchy. 
The uncertainty avoidance dimension addresses the way in which members of a culture 




unknown. A society ranked high in uncertainty avoidance contains a majority of people 
who want predictable and certain futures. The fourth dimension, masculinity-femininity 
encompasses a culture’s dominant values. In a feminine society dominant values 
emphasize quality of life and concern for others. In contrast, masculine societies tend to 
be materialistic, with less concern for the people within them. The fifth dimension, long-
term orientation, was added after an additional international study in Chinese employees 
and managers. This dimension focuses on the degree to which the society embraces long-
term devotion to traditional, forward thinking values. High long-term orientation ranking 
indicates the country prescribes to the values of long-term commitments and respect for 
tradition. However, long-term traditions and commitments may become impediments to 
change, so changes tend to occur more rapidly in a culture with low long-term orientation 
ranking. 
 
Furthermore, Bhawuk and Triandis (1996) believe that the concept of individual-
collectivism provides an important theoretical basis for intercultural training. They 
advocate that training be based on individual-collectivism because this concept predicts a 
considerable amount of daily social behavior and explains such processes as cultural 
distance, self-concept, and perceptions of the in-group versus the out-group (Bhawuk and 
Triandis, 1996). This dimension is regarded as the most important dimension that 
differentiates cultures (Triandis, 1995). 
 
Theories about major dimensions of cultural differences provide an explanation for the 




the most relevant cultural characteristics. Culture and communication are intertwined 
(Brislin and Yoshida, 1994; Scott, 1999). Many theorists contend that culture helps shape 
and structure the “learning style” of the student (Geneva, 1978). Every component of 
learning practice reflects a cultural choice, conscious or unconscious, about whom to 
educate, how, when, for what purpose and in which manner (Hofstede, 1980).  
 
2.4.2 Cultural Diversity 
Culture is defined as the collective programming of the mind which makes the 
inhabitants of one country distinguishable from another (Hofstede, 1997). A 
heterogeneous group is one whose members are of different (national) cultural 
backgrounds while a homogeneous group has members of the same (national) cultural 
background. Hofstede (1997) has suggested four main cultural dimensions, 
individualism-collectivism, power distance, uncertainty avoidance, and masculinity-
femininity. Hofstede’s theory entails major cultural dimensions, and seeks to explain the 
underlying causes of dissimilar behaviors in communication; indeed, different group 
behaviors are noted between heterogeneous and homogeneous groups (Stephan and 
Stephan, 2001).  Members in an individualistic culture generally prefer loose ties with 
other peers during the collaboration process. In contrast, members in a collectivistic 
culture are typically more concerned with the common goal of the group and tend to 
prefer to work together. 
 
A potential benefit of the collaborative learning systems is the support of diverse learning 




enable more effective collaborative learning activities in heterogeneous groups by 
smoothing the communication process. In the face-to-face setting without technology aid, 
learners may feel the need to wait for others to express their ideas, by which time they 
may have either forgotten their own ideas or become less confident with these ideas; this 
phenomenon is called production blocking. Through embedding concurrent inputs by 
multiple users, collaborative learning systems offer a unique opportunity to eliminate 
production blocking, particularly as group size increases (Valacich et al., 1992). 
Moreover, text-based communication in these systems offers important features for 
communication that are radically different from the face-to-face setting. Group members’ 
comments are recorded as text and they can be revisited repeatedly; such a feature is 
expected to enhance learning effectiveness as compared to oral communication, 
especially for non-native speakers, since no speaking has to take place (Herring, 1999). 
The communication support in collaborative learning systems has been suggested to be 
an effective tool in dealing with the lack of peer interaction in the classroom (Li, 2002). 
The underlying reason is that participation becomes more evenly distributed among 
members with computer-mediated interaction, while status and hierarchical structures 
become less important (Laughlin et al., 1995). 
 
Besides the communication difficulty mentioned previously, learners’ uncertainty and 
anxiety form another challenge posted by cultural diversity in the face-to-face setting. In 
the absence of technological aid, when team members interact in the course of 
collaboration, uncertainty and anxiety of being in a heterogeneous group are likely to 




their performance. However, owing to the differences in communication process (as 
compared to face-to-face interaction), the rehearsability and the relatively lower degree 
of social presence embedded in collaborative learning systems are able to help the 
communication process in heterogeneous groups by lowering members’ uncertainty and 
anxiety (Young, 2003).  Therefore, the negative effects of cultural differences are 
reduced if not altogether eliminated by computer-aided systems, as learners of different 
cultures gain more accurate understanding of one another. Notwithstanding this, the 
diversity in terms of cultural values and experiences – earlier argued to be strength – is 
not eroded. Also, the systems do not take the heterogeneous groups back to the 
“groupthink” situation which is more commonly present in homogeneous groups. Thus, 
with the aid of collaborative learning systems, the potential strengths of heterogeneity 
can be optimized and cause the learners in heterogeneous groups to outperform those in 
homogenous groups. Yet, as far as satisfaction with the process is concerned, the 
heterogeneous groups and the homogeneous groups are not likely to differ; this is 
attributable to the overwhelming effect of collaborative learning systems which pervades 
the communication process, as well as minimizes the prominence of cultural diversity.  
 
Furthermore, learners in heterogeneous groups will conceivably have a more positive 
attitude toward collaborative learning systems usage as the systems make it easier for 
them to communicate with members of different cultural backgrounds – in comparison 
with their previous experience in face-to-face settings. The underlying reason is that 
learners in heterogeneous groups are more likely to be apprehensive toward oral 




systems to be a more comfortable communication medium, an alternative to oral 
communication (Brown et al., 2004). Since members of homogeneous groups would not 
suffer communication barriers even in a face-to-face setting, they would not appreciate 
the benefits of collaborative learning systems to the extent their counterparts in 
heterogeneous groups would, relatively speaking.  
 
Collaborative learning systems have the potential to deal with the challenges introduced 
by cultural diversity; however, a mere focus on technology alone cannot guarantee an 
enhanced learning experience. Effective communication in collaborative learning systems 
hinges on establishing a common ground among members of a learning group (Cramton, 
2002); common ground refers to the mutual understanding of the knowledge constructed 
during the learning process. Such mutual understanding is composed of not only the 
specific pieces of information, but also the awareness that other members know the 
information. Group members need to have enough mutual understanding so that they can 
able to continue performing the task at hand (Clark and Brennan, 1991). When common 
ground is achieved in a group, collaborative learning is more likely to be effective.  
 
Heterogeneous groups are inherently poor in establishing and maintaining such common 
ground; group members tend not to be able to understand or remember contextual 
information of others, and this may result in inaccurate understandings. Still worse, users 
from different cultural backgrounds may deem a certain technology (or a specific 
function) better suited for a given task. In general, collectivistic cultures, which prefer 




be a better fit for conveyance process in communication (e.g., composing messages, 
providing explanations, and carrying out convergence-oriented communications); on the 
other hand, individualistic cultures, which are leaning toward low-context 
communication (e.g., USA), tend to perceive collaborative technologies as a more 
appropriate tool for convergence process (e.g., making a group decision) (Massey et al., 
2001). This is also applicable to the context of collaborative learning systems, as the two 
primary processes in communication, conveyance and convergence, are inherently 
relevant in the collaborative learning activities. Conveyance process in collaborative 
learning refers to the exchange of information among learners; convergence process is 
the construction of shared meaning for information. In consequence, electronic means of 
communication embedded in collaborative learning systems may make it difficult to 
discover and resolve misunderstandings (e.g., uneven distribution of information among 
members) (Cramton, 2002). 
 
Moreover, Brewer’s (1991) optimal distinctiveness theory suggests that individuals wish 
to be both similar to and different from other members in a group. If they feel included in 
the group, their need for assimilation is minimal; if they feel excluded form the group this 
need is maximal (Triandis, 1995). Ingropus are usually characterized by similarities 
among the members, and individuals have a sense of “common fate” with members of the 
ingroups. When individuals are working with whom they perceived to be outgroups, they 
tend to feel anxious in the process (Hui and Triandis, 1988). There could be groups 
appear neither ingroups nor outgroups. In such ambiguous relationships, collectivists and 




inclined to see ambiguous groups as outgroups, while individualists tend not to classify 
the groups as ingroups or outgroups. 
 
2.4.3 Collectivist Orientation: Conceptualizing the Degree of Individualism- 
Collectivism 
Previous studies have highlighted the importance of individualism-collectivism (I-C), and 
considered this dimension as the most distinguishing characteristic of culture influencing 
group process (e.g., Oetzel, 2001; Triandis, 1995). This cultural dimension has been 
studied extensively in cross-cultural psychology (Alavi and McCormick, 2004; Triandis 
and Gelfand, 1998). Study of individualism and collectivism at the individual level is 
concerned with psychological and individual differences (Hofstede, 2001; Alavi and 
McCormick, 2004). People who have been raised in collectivist cultures tend to 
“cognitively convert” situations into collectivist settings; people who have been raised in 
individualistic cultures tend to convert situations into individualistic settings (Triandis, 
1995). According to Triandis (1995), people who frequently use a particular cultural 
pattern are most comfortable ding what that pattern implies, they develop beliefs and a 
attitudes and select norms and values that fit that pattern; they behave according to that 
pattern and thus develop habits – automatic behaviors carried out without thinking – that 
are consistent with that pattern. In this way, habits are developed to influence behaviors 
in most situations, even in new social situations.  
 
The I-C dimension is found significant in affecting relationships building among people 




shows within-cultural influence and, hence, can be used in explaining individual or group 
differences (Triandis, 1995). Collectivism and individualism are the two opposite ends of 
a continuum representing an individual’s value toward collaboration, and collective goals 
and efforts in group work. In every culture there are people who are allocentric, who 
believe, feel, and act very much like collectivists do around the world. There are also 
people who are idiocentric, who believe, feel, and act the way individualists do (Alavi 
and McCormick, 2004).  
 
According to Triandis (1995), collectivism is “a social pattern consisting of closely 
linked individuals who see themselves as parts of one or more collectives (family, co-
worker, tribe, nations)” and individualism is “a social pattern that consists of loosely 
linked individuals who view themselves as independent of collectives” (p.2). 
Individualism and collectivism as two cultural dimensions may include sets of behaviors, 
norms, values, and beliefs among people of a society related to concerns for “self’ and 
“others”. Cross-cultural psychologists have been interested mainly in studying sets of 
shared beliefs among people in individualistic and collectivist societies (Triandis and 
Gelfand, 1998; Alavi and McCormick, 2004). People’s belief about their independence 
with collectives has been the key ideas of many studies of the I-C dimension (Markus and 
Kitayama, 1991; Triandis, 1995). 
 
The corresponding espoused cultural variable of the I-C dimension is referred as 
collectivist orientation, which reflects an individual inclination to subordinate personal 




individual’s collectivist orientation reflects how highly he/she values working hard for 
group goals even by sacrificing personal interests. This variables also reports within-
cultural variability; individuals with high collectivist orientation tend to place group goals 
at a higher priority than their personal interests (Triandis, 1995; Srite and Karahanna, 
2006). For affecting members’ self-concept and interpersonal relationships in team work 
(Ji, Zhang and Nisbett, 2004), collectivist orientation is found salient in explaining 
individual differences pertaining to communication and collaboration (Kagitcibasi, 2005). 
The underlying reason is that individuals’ behaviors in team contexts may be influenced 
by their belief systems such as their beliefs about themselves, others, and their team tasks 
(Harris, 1994; Mohammed and Dumville, 2001; Alavi and McCormick, 2004), though 
their actual behavior in a team context may not necessarily be consistent with her or his 
collectivist orientation. Individuals with high degree of collectivist orientation tend to do 
what the collective expects, asks, or demands; they enjoy doing what is “right” form the 
perspective of the group. Individuals with low degree of collectivist orientation, however, 
may have personal goals that are inconsistent with the goals of their groups. When 
conflict exists between the group and the individual, individuals with low degree of 
collectivist orientation are likely to attempt to reach his/her personal goals. For 
individuals with high degree of collectivist orientation, the collective’s goals tend to 
override those of the individuals (Mohammed and Dumville, 2001).  
 
Many studies have considered team members’ collectivist orientation to be an important 
factor for effective team performance (Eby and Dobbins, 1997; Wagner, 1995; Alavi and 




in collectivist cultures, the optimal distinctiveness point is close to the high-inclusiveness 
pole; in individualist cultures this point is near the low-inclusiveness pole. In other words, 
individualists have a sharp gradient for differentiation and a flat gradient for assimilation, 
and the opposite pattern holds for collectivists (Alavi and McCormick, 2004). 
Collectivists tend to feel emotionally dependent on others. Hui and Triandis (1986) found 
that collectivists are high in their consideration of the implications of their actions for 
others, tend to share material and nonmaterial resources, feel susceptible to social 
influence, are very concerned with their self-presentation and saving face, share their 
outcomes with others. 
 
Moreover, social behavior can be different when a collectivist is interacting with 
ingroups than with outgroups; while the difference is not noticeable in the case of 
individualists (GudyKunst et al., 1996; Triandis, 1995). Among individualists, that is low 
degree of collectivist orientating, self is defined independent of specific collectives; 
among collectivists the self includes many of the attributes of the groups a person belongs 
to. Consistent observation is found that collectivists communicate with strangers less than 
individualists do (GudyKunst, 1995). However, once a relationship is established, the 
relationship tends to become more intimate and long lasting for collectivists than those of 
individualists (Triandis, 1995). Conformity to ingroup norms not only is more common 
among collectivists but also tends to become automatic, and collectivists enjoy doing 
what is expected of them (Gudykunst, 1995). Collectivists tend to carry out their 
obligations and perform what is expected of them as specified by ingroup norms. 




memberships. The emotions of collectivists tend to be other-focused (e.g., empathy) and 
of short duration (they last as long as the collectivists are in a situation) (Triandis, 1995). 
Therefore, an emphasis on relationship, even when they are disadvantageous, is 
commonly valued by people with high degree of collectivist orientation (Mohammed and 
Dumville, 2001).  
 
2.5 PERTINENT TEAM FACTORS INTERPLAYING WITH CULTURAL INFLUENCE 
Prior studies have suggested the possible interactions among cultural influence and 
important team factors including group history, leadership, and group size. This section 
aims to synthesize the understanding of their effects, singly and jointly, on within the 
context of CLS. 
 
2.5.1 Group History – Temporal Aspects in Virtual Learning Teams 
The nature of interactions also changes significantly over time, and this is increasingly 
being recognized in CSCL research. Temporal theories of group dynamics have identified 
that time interacts with culture in influencing group process and outcomes (Jones and 
Issoff, 2005; Kanawattanachai and Yoo, 2007). The adaptive structuration theory (AST) 
puts forward that the interplay between the social process and group development in 
computer-mediated settings (DeSanctis and Pool, 1994; Sosik and Jung, 2002). 
According to the AST, technology usage and collaboration can develop differently in 
group for the social structure – in the forms of norms and expectations – is emerged and 
established in the dynamic interactions among group members over time (Parsons and 




virtual teams over time (Oetzel, 2001). Therefore, the influences members’ collectivist 
orientation and the on-going collaboration affecting performance and social outcomes in 
virtual learning team are expected to vary over the different stages of group development 
(e.g., Gersick, 1988; Michinov and Michinov, 2007). In other words, the factor group 
history plays an important role in studying the temporal aspects of virtual learning teams.  
 
There are several models of group development have been applied to understand the 
different stages of virtual learning teams, namely the linear-progressive models and the 
non-linear models. The linear-progressive models assume that there is an order of stages 
in which groups are progressing from one stage to another stage (Tuckman, 1965; Bales, 
1950); each stage is an essential step for the group, and if the first step is not 
accomplished, the next step would not be accomplished.  A five-stage model, based on 
principles of the linear-progressive models, has proposed by Salmon (2000) pertaining to 
the group development in online learning groups. Salmon’ model suggests the progress of 
group mediated by computers involves stages of (1) participants learn to use the system 
tools; (2) participants find others whom to interact with and establish the online identities; 
(3) participants give each other information relevant to the subsequent collaboration; (4) 
participants get involved in the learning-related discussions and collaborations; and (5) 
participants try to gain benefits from the system to achieve personal goals. This model 
reflects a positive progression in the quality and intensity of interactions among group 
members (Michinov and Michinov, 2007). 
 




reflects a discontinuous progression in which phases of stability interspersed with radical 
changes of transitions (Michinov and Michinov, 2007).  Gersick’s model (1988) proposes 
a model composed of only two temporal phases in group development. In this model, the 
first phase starts with the first meeting among members; when the group reaches the 
midpoint between the first meeting and the deadline, a sense of urgency to complete the 
task generally trigger to change to the next phase of the group development; in the second 
phase, the groups tend to focuses on solving the group tasks (Michinov and Michinov, 
2007).  Moreover, the transition between the two phases is most likely to emerge when 
attention is called to time or pacing (Gersick, 1989).    
 
Both linear and non-learning models of group development have connoted the different 
patters of collaborations between group with and without group history. Owing to the 
team development process (which involves a serious of stages) in virtual learning teams, 
the time factor is particularly important in members’ building of group-identity. Kinsel, 
Cleveland-Innes, and Garrison (2005) found that time is required for novice online 
learners to feel comfortable to communicate openly and in a CMC environment. In other 
words, a sense of group-identity is less common in groups without group history. 
Moreover, group norms and group identity should be correlated; enforcing the 
appropriate group norms are effective means to build a sense of group-identity among 
members (Terry et al., 1999). When the group norm supports the behavior, the 
relationship between group identity and the strength of the norm should be stronger for 
members with a strong sense of group-identity than those without (Terry et al., 1999). 




identity is also strengthen because the behavior tends to be repeated and in turn increases 
the person’s motivation to identify himself/herself using the corresponding social image 
(Charng, 1988). Furthermore, with regard to the online settings, Ma (2004) have find that 
users will be more likely to engage in a particular behavior if it is behaviorally in line 
with a relevant group membership, particularly if the identity has been regarded as 
important by the uses (Terry and Hogg, 1996). On the other hand, if the group 
membership is salient, then individuals’ behaviors in group are very likely to comply 
with the group norms. 
 
On the other hand, prior to the group norms have been established in group, individual 
members’ cultural backgrounds influence how members collaborate and communicate 
(Feldman, 1984). Oetzel (2001) has identified the importance of a member’s cultural 
orientation as an important factor influencing his/her participation in groups under 
adverse conditions. The underlying reason is that people from a collectivistic culture are 
presumed to care for the development of other members, whereas individualists only care 
for their self-development (Hofstede, 1991). For example, Gabrenya et al. (1985) found 
that individualists are found to withhold efforts in group activities, whereas collectivists 
demonstrate more efforts to contribute in collaboration. Consistently, collectivists are 
motivated to find a way to fit into the group, to fulfill and create obligation, and in 
general to become part of various interpersonal relationships (Markus and Kitayama, 
1991). This connotes the potential and importance of cultivating a set of collaborative 
group norms that encourage equal participation and emphasizes the learning opportunities 




2.5.2 Leadership  
Leaders and leadership have been the focus of study by scholars from many disciplines: 
psychology, communication, history, political science, anthropology, and sociology. 
Leadership represents the behaviors displayed by a person who is given responsibility as 
leader. It refers to such activities as organizing a group, delegating assignments, 
coordinating information, supporting the contributions of others - tasks which many 
individuals can perform (Schultz, 1989).  
 
Using groups that were initially leaderless and without prior history, two forms of tension 
that groups experience were found (Bormann, 1975): primary and secondary. Primary 
tension occurs when a group first meets. Members display a general uneasiness, an 
inability to get started. Secondary tension, a more serious problem because of its 
recurring nature, takes place after the group’s discussion is under way and typically 
reflects conflicts in the groups (e.g., a struggle over leadership roles; a disagreement over 
ideas). Back (1951) found that if a person is interested only in getting something 
accomplished, then there is more effort directed toward finishing the task as quickly as 
possible. Moreover, when prestige is the important factor, the person will probably be 
more cautious about speaking out. The fear of losing credibility or jeopardizing standing 
in the group may keep the individual from expressing ideas that may not be acceptable to 
others (Mortensen 1972). 
 
Studies of distributed groups linked via computer-mediated communication systems 




1985). According to Solomon (1995), the success of distributed groups requires more 
variables than traditional teams; these additional variables include behavior and 
expectation on the roles of communication, team leadership and group dynamics. This 
suggests that certain leadership roles are particularly important in distributed learning 
groups. There are four dimensions for measuring leadership effectiveness in distributed 
groups, namely communication, understanding, role clarity and leadership attitude 
(Kayworth and Leidner, 2001). The communication dimension provides continuous 
feedback, engages other members in regular communication and provides a clear, 
detailed picture of the task at hand (Hiltz et al., 1991; Hackman and Walton, 1986; Hiltz 
and Turoff, 1985). Although research on “virtual leadership” effectiveness is limited, 
according to Kayworth and Leidner (2001), it can be studied by surveying the significant 
body of general leadership literature as applied to small groups.  
 
Although leadership has been defined in various ways (Bass, 1981), in this paper, 
leadership is defined as the exercise of influence. Leadership has termed as the process of 
influencing the group activities in its efforts toward goal setting and goal achievement 
(Stogdill, 1950). Since a group is advantaged by being able to tap the resources of all its 
members, it is important to learn how to enable all members who wish to contribute to be 
able to do so. Indeed, an important lesson is that all members should have the opportunity 
to be heard, and that all should be able to respond to the exchange of ideas in a group 
without being either suppressed or overwhelmed. The functional approach assumes that 
leadership is a process, in which a leader engages to help a group achieve a goal; this 




A leader facilitates group process by allowing various views to be heard, providing 
information, probing for more information, and summarizing the progress the group is 
making toward its goals. The leader has to recognize when a group wanders off and bring 
the participants back to the issue at hand. 
 
The role of a leader, to keep the group on the assigned learning task and to make sure an 
opportunity for all group members to participate in the collaboration (Skala et al., 2000), 
exercises a determining effect on both the behaviors of group members and the group 
activities (Bass, 1960). The premise for using a leader, who actually takes up the peer 
facilitator role, is that the presence of authority figures such as teacher often inhibits open 
and honest expressions of opinions and experiences (Stephan and Stephan, 2001). Indeed, 
leaders have been found to affect, through their influence acts, the performance and 
satisfaction of their subordinates in the GSS context (Lim et al., 1994). Groups with 
centralized leadership tend to be effective and efficient (Shaw, 1964; Bavelas, 1950). A 
leader is able to avert “groupthink” by remaining neutral and encourage dialogue and 
new ideas (Hellriegel et al., 2001). Curiously, however, morale also tends to drop (Napier 
and Gershenfeld, 1985). A possible reason is that members tend to be happier with the 
collaboration process when they can participate freely; nonetheless such “open” 
environments are usually achieved at the expense of time taken for task accomplishment.  
 
Roles in groups are worked out through communication with other members (Zander 
1971). An individual’s way of interacting affects how others view and react to him. Of all 




(Stein and Heller, 1979; Burke, 1974). When one participates more actively, he is more 
likely to be perceived as leader. In peer-led, heterogeneous groups with leadership, peer 
effects stem directly from group interactions and discourse among students that lead to 
cognitive restructuring , cognitive rehearsal, problem solving and other forms of higher-
level thinking. On the other hand, in heterogeneous groups without leadership, peer 
effects stem from interactions among students according to their perceived status and 
relative influence within the groups (Wilkinson and Fung, 2002). 
 
2.5.3 Group Size 
In the context of CSCL, research that compares different group sizes and their effect on 
interaction is rare (Strijbos et al., 2003). Although the few studies reported are too 
premature for a conclusion regarding the impact of group size on interaction, group size 
has been pointed out as an aspect that needs additional research (Gros, 2001) and must be 
considered with respect to expected interaction (Strijbos et al., 2003). 
 
It has been suggested that although publications often make no explicit distinction 
between dyads (two members), small groups (three to six members) and large groups 
(sever or more), there are indications that group size is related to different interaction 
patterns or learning benefits, especially if participation equality or shared products are 
required (Strijbos et al., 2003). Fuchs et al. (2000) have compared dyadic and four-
member groups and observed that four-member groups elicited more cognitive conflict 
(disagreement and negotiation) than dyads. In addition, Fuchs et al. (2000) further argues 




groups (seven or more members) students are less likely to affect all other members 
(Forsyth, 1990). The size of each group was an important consideration. Therefore, group 
size has been further confirmed as a critical element that affects interaction and 
consequently affects the collaborative learning (Strijbos et al., 2003).  
 
With fewer individuals, a small group may not have sufficient resources to be able to 
engage in a discussion of every prudent alternative. They may lack the ability to evaluate 
potential solutions (Schultz, 1989). However, teamwork literature showed that the size of 
the team has an inverse relationship with team performance (Easley et al., 2003). Social 
loafing is the tendency of individual group members to reduce their work effort as groups 
increase in size (Latane et al., 1979). The theory of social loafing explains the 
phenomenon that the efforts of some individuals seem to decline as group added 
individual members. The term Ringelmann effect has been used to signify an inverse 
relationship between the number of people in a group and the size of an individual’s 
contribution (Shaw, 1981). When members give up their share of the task, there is a loss 
to the group. Further, Laughlin and Hollingshead (1995) proposed a social combination 
theory of collective induction claiming that the number of group members necessary and 
sufficient for a collective decision is inversely proportional to the demonstrability of the 
proposed group response. The reasoning is that in general smaller groups mean greater 
student involvement, but in some tasks, the nature of students’ involvement may be 
restricted by the reduction on heterogeneity (and hence in the peer resource) that the 





Mulvey et al. (1998) has found that the presence of a social loafer in a real-life work 
group was related to lower group satisfaction as well as lower group productivity. 
According to Schultz’s study (1989), with diminished communication between members, 
the morale of the group often suffers. When people find themselves in a large group they 
often feel intimidated and unable to participate. There appears to be more satisfaction and 
cohesiveness with smaller groups. As size increases, members tend to show greater 
disagreement and greater antagonism toward others; at the same time, there is more 
opportunity for tension release (Rosenfeld, 1975). Typically a few members take part 
more actively, but as the size of a group increases, inequality becomes even more 
pronounced (Rosenfeld, 1975). Moreover, the larger the group is, the more likelihood that 
members form subgroups or cliques. Levine and Moreland’s review (1990) commented 
that “as a group grows larger, it also changes in other ways, generally for the worse. 
People who belong to larger groups are less satisfied, participate less often, and are less 
likely to cooperative with one another” (p.593). As a group becomes larger, the emotional 
identification and sense of deeply shared commitment become more difficult to establish 
and maintain. Therefore, demands on leader and leader’s direction are proportional to 
group size (Hellriegel et al., 2001).  
 
Technology has the potential in facilitating the coordinating group process in a bigger 
group size. The maximum effective group size for groups without GSS is believed to be 
five participants (Shaw, 1981) due to the fact that large-sized groups experience 
dramatically increasing process losses due to production blocking. However, because the 




process losses that would normally occur in large groups should be attenuated through 
GSS use. Anonymity may also help attenuate process losses normally occurring in large 
groups (Dennis and Wixom, 2001). Anonymity is impossible to maintain in two-person 
groups, and is highly improbable even in three-person groups; in large groups, however, 
it becomes increasingly difficult to identify the author of a comment in an anonymous 
GSS environment (Valacich et al., 1992). In other words, all else being equal, in face-to-
face situations, a large group size typically creates an imbalance in which losses due to 
production blocking inhibit performance; nonetheless placing the same large group in a 
computer mediated environment reduces the imbalance. The question remains as to 
whether the gains (from parallelism and anonymity) outweigh the losses. 
 
2.6 SUMMARY 
CSCL have demonstrated its potential in facilitating meaningful learning at all levels of 
education. As consequence of advances in technology and the demands toward about 
globalization, cultural variables have become pertinent factors to study in CSCL research. 
However, cultural influence on group communication is multifaceted; both individual’s 
cultural values and the cultural diversity in teams are affecting members’ communication 
behaviors and learning outcomes. Building on research in psychological anthropology 
and cultural psychology, three main theoretical perspectives are informing research in 
CSCL, namely the behavioral perspective, the cooperation-cognitive-developmental 
perspective, and the social interdependence perspective. The three theoretical 
perspectives are reviewed in this chapter to guide the proposed studies in this thesis to 




CHAPTER 3  
STUDY I: CULTURAL ORIENTATION AND CSCL1 
 
3.1 MOTIVATION AND OBJECTIVE OF THE STUDY 
Using e-collaboration technology to conduct collaborative learning is regarded as an 
important information processing activity, in which knowledge is socially constricted. 
Members learn from one another by actively engaging in exchanging knowledge and 
information based on their understanding as well as individual experiences (Alexander, 
2006; Leidner and Jarvenpaa, 1995). Growing interest in supporting the needs of active 
learning, along with concurrent improvements in computer networking technology, have 
prompted research on Computer-Supported Collaborative Learning (CSCL). These 
systems enable effective learning to be achieved related to interactive communication and 
teamwork. Owning to the commonness and popularity of the use of CSCL in the global 
pedagogical arena, the system design and user acceptance remain as central concerns in 
informational systems (IS) research (Munkvold, 2005). However, the perceived 
advantage of collaborative technology and the subsequent attitude toward e-collaboration 
can vary significantly among individual adopters of different cultural backgrounds. 
Culture plays an imperative role in explaining the differences of patterns exhibited in IT 
adoption (Srite and Karahanna, 2006). Prior research has indeed emphasized the 
influence of culture on technology acceptance and diffusion, as some technology features 
do embed certain cultural assumptions in their design (Zhang et al., 2007). For example, 
by promoting equality, openness and directness in communication, unidentified 
                                                 
1 This study has been presented at the 18th Information Resources Management Association International Conference 





communications enabled by anonymity feature may favor individualists at the expense of 
collectivist users. Arising from the trend of globalization, the design of collaborative 
systems should not only consider technology features but also the intellectual models of 
users who are implicitly carriers of specific cultural orientations (Zhang et al., 2007). In 
accordance, greater research efforts are needed in investigating the relationships between 
cultural variables and IT adoption determinants (Srite and Karahanna, 2006; Leidner and 
Kayworth, 2006).  
 
Drawing on the technology adoption literature, Karahanna et al. (2006) proposed that 
compatibility is an important belief recurrent in the technology acceptance studies. 
Compatibility assesses the extent of the congruence between a new technology and 
various aspects on the individual and the situation in which the technology will be 
utilized (Karahanna et al., 2006). We posit that individual members’ cultural backgrounds 
influences participants’ perceptions regarding the compatibility of the system features, 
which in turn determine the intention to usage; this chain of relationships in line with the 
behavioral theory perspective, which advocates the motivational roles of both intrinsic 
and extrinsic rewards in influencing users’ adoption and usage in CSCL environments 
(Johnson and Johnson, 1998); users evaluation about the compatibility of the technology 
feature reflects their assessment of the congruence between the feature and the potential 
rewards that they are expecting in the CSCL in general.  
 
Individual members’ cultural backgrounds influence how members collaborate and 




member’s cultural orientation in influencing his/her participation in the groups that is 
undergoing adverse conditions. National cultures have been distinguished along a variety 
of dimensions (Hofstede, 1991). Culture is fundamentally conceptualized as shared 
symbols, norms and values of behaviors in a social collectivity, such as country 
(Hofstede, 1991; Hui and Triandis, 1986; Triandis, 1995). In particular, cultural 
orientation reflects an individual’s basic beliefs, preferences or tendencies (Alavi and 
McCormick, 2004), it has a direct impact on technology usage and social behaviors in 
computer-mediated collaborations (Ji, et al., 2004). Most of the research on the 
individual-collectivism dimension has found that growing up in a particular country 
shapes the person’s perceptions, and this element can be used to predict behaviors across 
a wide variety of situations (Brockner, 2003). Cultural orientation affects self-concept, 
verbal and nonverbal expressions, and interpersonal relationships in communications. 
Arguably, the dimension of individualism vs. collectivism has received the most attention 
by psychologists specializing in cross-cultural research, particular in the context of group 
collaboration (Goncale and Staw, 2006; Taylor et al., 2005).  
 
This study concentrates on four common system features which are, according to 
literature and previous studies, very likely to trigger different perceptions between 
collectivists and individualists (Marcus and Gould, 2000; Massey et al., 2001); these 
features include template in posting, post statistics, personal contribution history, and 
synchronicity of communication. Relatively speaking, people from collectivistic cultures 
are presumed to care for the development of other members, whereas individualists care 




background value greater the group needs and goals, social norms, and group cooperation 
(Cox et al., 1991). In contrast, members with individualistic culture background 
emphasize on self-interest and belief. They tend to value more personal time and freedom 
(Massey et al., 2001). Comparing the two types, collectivists are motivated to find a way 
to fit into the group, and in general become part of various interpersonal relationships 
(Goncale and Staw, 2006).  
 
The interference of CMC tools on communication process connotes the cultural influence; 
in other words, an individual’s cultural orientation contributes to the way in which one 
accepts and approaches collaborative technologies. For example, studies based on 
Technology Acceptance Model (TAM) have reported varying results in terms of 
predictive power across different cultural contexts including North America, European, 
Arabic and Asian countries (Straub et al., 1997; Rose and Straub, 1998). In particular, the 
effect of personal cultural background in terms of individualism-collectivism on 
perceived usefulness can be explained by the extended TAM model, which highlights the 
more significant association between value compatibility and perceived usefulness as 
compared to perceived ease of use (Karahanna et al., 2006). In line with Dennis and 
Reinicke’s (2004) model in investigating the adoption behaviors of collaborative 
technologies, this study proposes an adoption model in CSCL by incorporating perceived 
facilitation of collaborative learning (PCL), perceived facilitation of group wellbeing 
(PGW) and perceived facilitation of member support (PMS) as antecedents of perceived 
usefulness (Davis, 1989), which in turn affects the intention to use (IU). We adopt these 




that the current study focuses on the (perceived) effectiveness of the collaboration 
learning technologies. The three antecedents of perceived usefulness (namely PCL, PMS 
and PGW) are adopted in this study with an aim to investigate the different compatibility 
of technology features perceived by users induced by their cultural, as the three variable 
can shed light in users’ motivations in terms of social support in learning community. 
Social support is defined as the perception that one is loved and cared for, esteemed and 
valued, and part of a social network of mutual assistance and obligations (Wills, 1991; 
Taylor et al., 2005).  
 
In terms of theoretical contributions, this study adds to the accumulated understanding of 
technology acceptance in the CSCL field; it put forth the influence of cultural orientation 
(in terms of individualism-collectivism) as an important predictor of users’ intention 
toward accepting certain technology features. Also this paper shed lights to the 
understanding of culture sensitivity in CSCL design, which would cater to the different 
needs and preferences of users with different cultural orientations, i.e., collectivism vs. 
individualism.  
 
The remaining of the paper is organized as following. Section 2 derives the research 
model and formulates the research hypotheses. The research method is discussed in 
section 3. Section 4 addresses the data analysis in the study. Discussion of results and 
implications are drawn in Section 5. Section 6 concludes the limitations and implications 







3.2 PROPOSED MODEL AND RESEARCH HYPOTHESES 
The diagram (Figure 3-1) depicts the theoretical model to be examined in this paper. This 
study concentrates on four common system features which are posited to trigger different 
perceptions between collectivists and individualists (Marcus and Gould, 2000; Massey et 
al., 2001); these features include template in posting, post statistics, personal contribution 
history, and synchronicity of communication. These features are relevant and influential 
to the norm-development in social network. Research in cultural psychology has shown 
that the norms that govern the nature of relationship differ greatly across cultures; this 
study explores the joint effects of system features and users’ culture orientation in terms 
of individualism-collectivism on the beliefs of usefulness and acceptance intention. The 
hypotheses are derived in the subsequent sections. 
 
The theory of reasoned action (TRA) (Ajzen and Fishbein, 1980) has long been 
recognized as an imperative framework in attitude studies as well as IT adoption research. 
TRA suggests that, in order to predict a specific behavior, it is necessary not only to 
measure general attitude about performing the behavior, but also the attitude concerning 
the expected results by performing the behavior (Lutz, 1991). Building upon TRA to 
provide a further investigation of attitude toward behavior, Eagly and Chaiken (1993) 
propose the composite attitude-behavior model which highlights that attitude concerning 
the expected results – attitude toward target – is affected by attitude toward performing 
the behavior. Triandis (1995) suggests that an individual’s attitude toward performing 
certain behaviors is heavily influenced by his/her degree of collectivism; these behaviors 





Table 3-3: The constructs of PCL, PGW and PMS 
Constructs defined in this study Corresponding constructs in Dennis and 
Reinicke’s (2004) work 
Perceived facilitation of collaborative learning 
(PCL): 
This construct measures learners’ perception of 
the effectiveness and efficiency of a CSCL 
feature in facilitating collaborative learning. 
Perceived task performance:  
This factor inherited the common presumption of 
the construct perceived usefulness in literature; it 
refers to users’ perception regarding the 
effectiveness and efficiency of the system in terms 
of performance. 
Perceived facilitation of group wellbeing 
(PGW): 
This construct measures learners’ perception of 
the effectiveness and efficiency of a CSCL 
feature in facilitating the socialization and 
relationship building in groups. 
Group wellbeing: 
This factor measures users’ perception of the ease 
of socializing and building relationships among 
members. 
Perceived facilitation of member support 
(PMS): 
This construct refers to how learners perceive 
how a CSCL feature can facilitate them to be 
understood and known by other group members. 
Member support: 
This factor refers to how the users perceive 
themselves are being understood by other group 
members and hence able to build network with 
others. 
 
Juxtaposing the TRA, the technology acceptance model (TAM; Davis, 1989) – which has 
been widely recognized as a robust yet parsimonious theory – believes that IT acceptance 
can be explained by individual beliefs about the usefulness and ease of use of the IT 
(Karahanna et al., 2006). Karahanna et al. note that compatibility is an important believe 
recurrent in studies being associated with usefulness and east of use. In particular, in line 
with Karahanna et al.’s extended TAM model, the compatibility of cultural values has 
been deemed as determinant of the beliefs pertaining to usefulness. Therefore, the current 
study focus on the influence of cultural orientation on perceived usefulness. The three 
antecedents of perceived usefulness (namely PCL, PMS and PGW) are in lines with the 
intrinsic and extrinsic rewards of CSCL, as the three antecedents reflects information 
supports and emotional support users are anticipating to attained in using the CSCL 
system. Information support occurs when on individual helps another to understand; and 




reassuring the person that he or she is valuable person who is cared about (Taylor et al., 
2004). Under the umbrella of social support which is defined as perception that one is 
loved and cared for in a social network (Wills, 1991; Taylor et al., 2004), information 
support and emotional support are motivational factors for users to accept and use a 
technology feature. Thus, the proposed antecedents (namely, PCL, PGW and PMS) of 
perceived usefulness as a whole reflect users’ anticipating social support by using the 
technology. 
 
Figure 3-1: Research model 
 
3.2.1 Availability of Templates in Posting 
Previous instructional research has shown that providing students with templates in 
answering questions can guide the cognitive process and in turn enhance the learning 
(Cinneide, 1998). In CSCL, the templates can make the idea exchange among users easier 
because the flows of the posts are similar. However, individualists may tend to see a 
template is hindering uniqueness and creativity. Individualistic values encourage 
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uniqueness; in contrast, uniqueness can be viewed as a thread to harmony in collectivist 
cultures (Goncale and Staw, 2006). The underlying psychological reason is that 
individualists are in favor of being unique and distinguished from other people; however, 
collectivists value their group as a whole and they generally tend to avoid being unique 
(Markus and Kitayama, 1994). In this connection, collectivists tend to appreciate the 
templates provided in the system more than individualists, because they tend to perceive 
the template as an easier way to achieve the group goal, and better communicate with 
group members.  
H1a. Collectivists will report higher perceived facilitation of collaborative 
learning with the availability of templates in posting than individualists.  
H1b. Collectivists will report higher perceived facilitation of group wellbeing 
with the availability of templates in posting than individualists. 
H1c. Collectivists will report higher perceived facilitation of member support 
with the availability of templates in posting than individualists. 
 
3.2.2 Availability of Post Statistics  
Some bulletin boards and discussion forums inform publicly the statistics regarding the 
responses to each post. Through this feature, users could gain a better sense of the degree 
of the consensus concerning a particular topic. Also the statistics reflect the social support 
among group members (Marcus and Gould, 2000). Collectivists are more incline to 
follow the consensus so as to promote feelings of harmony and cooperation (Kanter, 






However, because individualists tend to resist following the majority if majority’s 
opinion is different from their preferences (Fiske et al., 1998); they are likely to be 
consistent in their views and maintain them in the face of opposition. As a result, the 
number shown in the statistic about the responses would not have as much effect on 
individualists as that on collectivists.  
H2a. Collectivists will report higher perceived facilitation of collaborative 
learning with the availability of post statistics than individualists.  
H2b. Collectivists will report higher perceived facilitation of group wellbeing 
with the availability of post statistics than individualists. 
H2c. Collectivists will report higher perceived facilitation of member support 
with the availability of post statistics than individualists. 
 
3.2.3 Availability of Personal Contribution History 
Some systems allow users to search others’ posts using the user login names, i.e. the 
personal contribution history of every individual is accessible to all users. The purpose of 
having this feature is to enable users a better understanding of others’ arguments or ideas. 
However, the effects of this features triggers differently on users’ emotion. Collectivists’ 
self-esteem is not derived from calling attention to their own abilities or contributions; 
instead, their prime interest is to promote group interests (Wink, 1997). Thus, they tend to 
perceive the personal contribution history to be more useful in understand others’ 
contributions rather than making themselves understood. Contrarily, in general, 
individualists tend to perceive that their contributions could arouse attention (Goncale 




mechanism to promote themselves and consequently perceive greater member support 
from the other members.  
H3a. Collectivists will report higher perceived facilitation of collaborative learning 
with the availability of personal contribution history than individualists.  
H3b. Collectivists will report higher perceived facilitation of group wellbeing with 
the availability of personal contribution history than individualists. 
H3c. Individualists will report higher perceived facilitation of member support 
with the availability of personal contribution history than collectivists. 
 
3.2.4 Synchronicity of Communication  
According to Dennis and Valacich (1999), communication media in CSCL may be 
differentiated in terms of their synchronicity (or lack of). For example, real-time text 
communication (e.g. chat) is a highly synchronous communication medium, while 
message board (e.g., bulletin board and discussion forum) are asynchronous media in 
which a discussion is carried over time (Bafoutsou and Mentzas, 2002).  
 
Generally, collectivists prefer the asynchronous media which allow them more time to 
compose messages and explain themselves; therefore, they tend to perceived 
asynchronous communication more helpful in facilitating learning than the synchronous 
communication (Massey et al., 2001). Collectivists also tend to prefer to reach decisions 
through indirect communication with a calculated degree of vagueness to avoid direct 





On the other hand, individualists generally prefer to reach decisions through synchronous 
communication that may invite debates - a practice not easily enacted to asynchronous 
groupware. The explanation here is that individualists value frankness and perceive 
conformity negatively, as compared to collectivists (Markus and Kitayama, 1994). 
Studies have shown that learners of individualistic cultures are generally more assertive 
than others (Goncalo and Staw, 2006). 
H4a. Collectivists will report higher perceived facilitation of collaborative 
learning with asynchronous medium than synchronous medium; 
individualists will report higher perceive facilitation of collaborative 
learning with synchronous medium than asynchronous medium. 
H4b. Collectivists will report higher perceived facilitation of group wellbeing 
with asynchronous medium than synchronous medium; individualists will 
report higher perceived facilitation of group wellbeing with synchronous 
medium than asynchronous medium. 
H4c. Collectivists will report higher perceived facilitation of member support 
with asynchronous medium than synchronous medium; individualists will 
report higher perceived facilitation of member support with synchronous 
medium than asynchronous medium. 
 
3.2.5 Intention to Use 
Perceived usefulness has been studied widely in Information Systems literature as an 
important factor having a positive relation with users’ intention to use (Lim and Bebhasat, 




collaborative learning, perceived facilitation of group wellbeing, and perceived 
facilitation of member support are considered to be important aspects of perceived 
usefulness. Therefore, we expect they are positively related user’s intention to use the 
technology features. 
H5a. Perceived facilitation of collaborative learning is positively related to 
intention to use. 
H5b. Perceived facilitation of group wellbeing is positively related to intention to 
use.  
H5c. Perceived facilitation of member support is positively related to intention to 
use. 
 
3.3 RESEARCH METHOD 
3.3.1 Subjects and Manipulation Check 
An experiment with a within subject design was conducted which involves seventy-three 
undergraduates participated in this study. For the collectivistic condition, forty subjects 
were recruited from Asian countries including China, Malaysia and Vietnam. They were 
all undergraduate students from the same college in Singapore. For the individualistic 
condition, subjects were from European countries, mainly Sweden and Germany. 
Participation to this study was on a voluntary basis. Comparative research on Asian and 
European cultures suggests that the two cultures represent well the collectivistic and 
individualistic cultures respectively (Hofstede, 1991). The manipulation of individualism-
collectivism in this study is in accordance with Taylor et al. (2004); individuals are 




such as Western Europe and South America. In contrast, individuals are encouraged to 
focus on relationship and maintain harmony within a group in more interdependent 
cultures, such as East Asia (Taylor et al., 2004; Markus and Kitayamma, 1991; Triandis, 
1989). Manipulation check was conducted by using Hofstede’s scales to test subjects’ 
cultural orientation in terms of individualism-collectivism, and it was found successful 
(p< 0.01). 
 
3.3.2 Experimental Procedure 
Prior to the experiment, all participants completed a questionnaire to assess their 
experience in exploring sites and links, participating in online chat, posting in forum, and 
visiting the websites relating to their courses. Also subjects were assessed for their 
experience in collaborative learning. No significant differences were reported between 
the individualists and collectivists (see Table 3-2). Further, all subjects reported that they 
had previously participated in all the activities mentioned. Variables PCL, PGW, PMS 
and IU were measured through questionnaire items. 
  
We used a web-based learning environment, Future Learning Environment (FLE), to 
support collaborative learning among participants in this experiment (Leinonen et al., 
2003). In the FLE, a course about the solar system was constructed. The subjects were 
informed that there were a total of 15 users (including the experimenter). These phantom 
users were played by the experimenter, who also served as the facilitator. Posts (by 





Detailed instructions were provided to guide subjects to use the corresponding system 
features in performing a series of activities. Subjects were first asked to read through the 
materials as well as the posts in the system. Next, they were requested to compose in a 
forum two posts in two separate threads regarding two topics covered in the materials. In 
one thread, all posts were supposed to adopt a specific template. In the other thread, posts 
were composed without any templates. To combat any order effects in the experiment, 
the sequence of the two posting activities was randomly assigned to subjects. When the 
two posts were completed, subjects were asked to try out the chat-room feature, while the 
experiment administrators took the time to post replies to subjects’ posts using the names 
of virtual participants. The subjects were next asked to check the response statistic about 
their posts, and access their own personal contribution history and also histories of other 
percipients in the forum. The relevant instrument was administrated at the appropriate 
point in time after the corresponding function was attended to.  
 
3.3.3 Operationalization and Measures 
Variables perceived facilitation of collaborative learning (PCL), perceived facilitation of 
group wellbeing (PGW), perceived facilitation of member support (PMS) and intention to 
use (IU) were measured through questionnaire items adapted from Dennis and Reinicke’s 
(2004) work and existing prior research in the field.  
 
The items measuring PCL included “using <the function> enhances the quality of the 
message I composed”, “using <the function> make the message easier to compose”, 




users use <the function>, I can understand better their idea in the message”, and “if other 
users use <the function>, I can improve my learning in CLS”. PGW were measured by 
the three items: “<the function> is a good way to help all users to socialize and develop 
relationships.”, “<the function> is a good way to build and maintain all users as intact 
and continuing social group” and “<the function> contributes to the cohesiveness among 
all users”. The items measuring PMS were “<the function> is a good way to let other 
users in the system understands me more” and “<the function> is a good way to create 
and maintain my role among all users”. In regard to IU, the items included “I intend to 
use <the function> for learning in CLS”, “assuming I have access to <the function>, I 
predict that I would use it for learning in CLS” and “I plan to use <the function> to 
learning in CLS in future”.   
Table 4-2: Pre-experimental group differences 
Source 



































































3.4 DATA ANALYSIS 
3.4.1 Measurement Validation 
Prior to the hypotheses testing, the measurement scales were examined in terms of the 




extracted were above 0.50 for all constructs. Given that all constructs had items with 
loading above 0.60, and composite reliability scores as well as Cronbach’s alpha above 
0.7, we deemed the measurement items possessed adequate reliability. These results 
indicated that the convergent and discriminant validity of the measurement model was 
fair. Moreover, the correlations between constructs were found smaller than the average 
variance extracted for a construct (see Table 3-4). Factor analysis and reliability tests 
revealed that the instruments were suitable.  
Table 3-3: Construct validity tests 








Perceived facilitation of 
collaborative learning (PCL) 
 0.96 0.96 0.80 
PCL1 0.92    
PCL2 0.91    
PCL3 0.94    
PCL4 0.92    
PCL5 0.91    
Perceived facilitation of group 
wellbeing (PGW) 
 0.90 0.87 0.73 
PGW1 0.84    
PGW2 0.88    
PGW3 0.78    
Perceived facilitation of member 
support (PMS) 
 0.82 0.76 0.59 
PMS1 0.79    
PMS1 0.75    
Intention to use (IU)  0.95 0.93 0.78 
IU1 0.82    
IU2 0.82    
IU3 0.85    
 
 
Table 3-4: Construct correlations 
 PGW PMS IU 
PCL 0.25* 0.21** 0.37** 
PGW  0.67** 0.45** 
PMS   0.48** 
Method: Pearson      






3.4.2 Hypotheses Testing 
The ANOVA model was used to detect significant effects; a 5% level of significance was 
used in all tests. Due to the different number of subject involved in the experimental 
conditions, steps have been taken prior to the analysis to ensure the satisfying of the three 
assumptions underlying the ANOVA model, namely homogeneity of variance, 
independent sample, and normality of error terms. Further, subjects have reported no 
significant differences in terms of computer experience and collaborative learning 
experience between the two experimental conditions; these factors are not included as 
covariates in the analysis. Further, subjects have no significant differences in terms of 
computer experience and collaborative learning experience among all experimental 
conditions, so these factors are not included as covariates in the analysis. Linear 
regression model is used to test the relationships between the perception variables (PCL, 
PGW and PMS) and the intention to use (IU). Table 3-5 reports the descriptive statistics. 
Table 3-6 summarizes the results of the hypotheses testing. 
 
In the present study, we posted that individual members’ cultural orientation toward 
individualism-collectivism influenced their perceptions regarding the compatibility of the 
system features (in terms of PCL, PGW and PMS), which in turn determined the 
intention to use. The results revealed that the availability of templates in posting and post 
statistics resulted in indifferent perceptions among individualists and collectivists; 
H1a/c/c and H2a/b/c were not supported. Moreover, the availability of personal 
contribution history were found to have significantly higher PCL (F = 5.12, p < 0.05) and 




were reported insignificant in regard to PMS (F = 2.22, p > 0.1); H3a and H3b were 
supported yet H3c was not.  
 
H4a/b/c hypothesized about the difference perceptions induced by collectivism-
individualists about the synchronicity of communication. Individualists reported 
comparable PCL for both asynchronous (forum) and synchronous (chat-room) 
communication media (F = 1.25, p > 0.1); and collectivists delivered a similar pattern in 
result (F = 1.43, p > 0.1). Therefore, H4a was not supported. However, the results 
revealed that individualists and collectivists showed differences preferences between 
asynchronous and synchronous communication media and reflected their preferences via 
PGW and PMS. In line with the hypothesized relationships, collectivists reported higher 
PGW to asynchronous medium than synchronous medium (F = 2.08, p < 0.05); 
individualists reported higher PGW to synchronous medium than asynchronous medium 
(F = 4.67, p <0.01). Therefore, H4b were supported. In regard H4c, collectivists showed 
higher PMS to asynchronous medium than synchronous medium (F = 2.23, p < 0.05); 
individualists reported higher PMS to synchronous medium than asynchronous medium 
(F = 4.01, p < 0.01). Thus, H4c were supported. 
 
Next, linear regression model is used to test the relationships between PCL, PGW and 
PMS and IU, as hypothesized in H5a/b/c. The results reported the hypotheses; PCL 
(standardized coefficient = 0.28; t = 7.03; p < 0.01), PGW (standardized coefficient = 




were found significant determinants of users’ IU toward the corresponding the system 
features. Therefore, H5a, b and c were supported. 
Table 3-5: Descriptive statistics: mean and standard deviation 
Cultural 
Orientation Functions PHCL PGW PMS ITU 
Collectivists 

































































































































Table 3-6 summarizes the results of the hypotheses tests. Based on a carefully designed 
field experiment, this study yielded interesting findings and provided support for the two 
main objectives of the study. Building on the technology adoption literature, the first 
major object of this study was to conceptualize and operationalize three adoption 




facilitation of group wellbeing and perceived facilitation of member support, in the CSCL 
based on Dennis and Reinicke’s (2004) extended TAM model by incorporating the 
concept of compatibility highlighted by Karahanna et al. (2006). These three variables 
were proposed in line with the behavioral theory perspective in CSCL research – one of 
the dominant theoretical lens in the field, as these variable measured and reflected users’ 
perceived intrinsic and extrinsic gains in regards to the use of the system features.  
 
The findings of the presents study showed supportive results to the proposed relationships 
between these three adoption determinants and users’ intention to use the system features. 
Perceived facilitation of collaboration learning reflected potential users’ perception of the 
effectiveness and efficiency of a CSCL feature in facilitating collaborative learning. 
Perceived facilitation of group wellbeing measured learners’ perception of the 
effectiveness and efficiency of a CSCL feature in facilitating the socialization and 
relationship building in groups. Perceived facilitation of member support was put forth to 
reflect how learners perceive how a CSCL feature can facilitate them to be understood 
and known by other group members. We deemed that the findings yield interesting and 
useful implications for future studies about adoption and diffusion in the CSCL field, by 
adding contextual insights providing multi-dimensional understanding to the single-
faceted construct perceived usefulness. Theoretical implications can be made in future 
studies in not only the CSCL context, but also other domains, such as computer-
supported collaborative work and knowledge community, where collaboration, group 





Table 3-6: Summary of hypotheses test results 
H1, H2, H3 and H4 
Functions Constructs Hypothesis ANOVA/T test Hypothesis supported? 
Templates in 
posting PCL 
Collectivists > Individualists 
F = 0.91   
p = 0.35 H1a: No 
PGW F = 0.42 p = 0.52 H1b: No 





Collectivists > Individualists 
F = 0.03 
p =0.86 H2a: No 
PGW F = 3.15 p = 0.08 H2b: No 





Collectivists > Individualists 
F = 5.12* 
 p =0.03 H3a: Yes 
PGW F =5.81
* 
p = 0.02 H3b: Yes 












t = 1.25,p = 0.22; 
t = 1.43,p = 0.16; 
H4a: No 
PGW t = 2.08* 
 p = 0.04; 
t = 4.67** 
p = 0.00; 
H4b: Yes 
PMS t = 2.23* 
p =0.03; 
t = 4.01** 






T Sig. Hypothesis supported? B Std. 
Error 
Beta 
PCL 0.18 0.03 0.28 7.03** 0.00 H5a: Yes 
PGW 0.30 0.07 0.27 4.34** 0.00 H5b: Yes 
PMS 0.20 0.07 0.18 2.92** 0.00 H5c: Yes 
P< 0.05 *, p<01 ** 
 
Another major objective of this study was to find empirical support to investigate the 
relationships between users’ cultural orientation in terms of collectivism-individualism 
and the three compatibility beliefs as adoption determinants, namely perceived 
facilitation of collaborative learning, perceived facilitation of group wellbeing, and 




posting, post statistics, personal contribution history, and synchronicity of 
communication. The findings revealed mixed results in accordance with the hypothesized 
relationships; follow-up interviews were administrated to the participants to attain further 
understanding.  
 
Although the availability of templates in posting and post statistics reported insignificant 
effects on the three perception variables, interviewees of collectivism individualism 
provided different expectations for the two system features as compared to those 
individualist interviewees. Collectivists concerned about if the templates were developed 
and approved in the group prior to the actual usage, while individualists showed more 
emphasized if the templates were effective in conveying the message; the findings were 
in line with the different characteristics between individualists and collectivists (Trandis, 
1995). In regard with the availability of post statistics, individualists tended to perceive 
the feature positively only when they belief they could receive high statistics in the 
feature; on the other hand, collectivists claimed that the feature could be destructive if 
themselves of other members failed to obtain decent statistics in the feature. 
 
In line with the posited relationships, collectivist reported higher perceived facilitation of 
collaborative learning and group wellbeing to the availability of personal contribution 
history than individualists. Collectivists tend to perceive this feature promote group 
learning by enabling understanding among members, while Individualists tend to 





Moreover, in regard to the degree of synchronicity of communication, collectivist 
reported higher perceived facilitation of group wellbeing and member support to 
asynchronous medium than synchronous medium, as collectivists prefer indirect 
communication to avoid conflicts. On the other hand, individualists reported higher 
perceived facilitation of group wellbeing and member support to synchronous medium 
than asynchronous medium; Individualists values frankness and perceive conformity 
negatively.  
 
Last, the findings of the present study also shed light on how users perceived the 
facilitation of system features even prior to the actual use of technology. The results 
revealed that perceived facilitation of member support was more influential in predicting 
users’ intention to use as compared to perceived facilitation of collaborative learning and 
perceived facilitation of group wellbeing. Arguably, perceived facilitation of 
collaborative learning and group wellbeing tend to invoke users to recall the overall 
impression of the group activities in addition to pure system feature; in other words, the 
perception in regard to learning facilitation and group wellbeing, users’ prediction about 
how others would use the system might come into the picture rather then simply how 
they perceive they would use the feature themselves. On the country, perceived 
facilitation of member support, relatively speaking, would dominantly determined by 
how users perceived how they would use the features themselves. Therefore, when users 
were only given general introduction of the group task and not familiar with other co-
workers in the group, perceived facilitation of member support tend to be a better 




learning and group wellbeing. Future studies should look into if effects of the three 
perception variables would vary and change at different stages in predicting users’ 
adoption behaviors. 
   
3.6 LIMITATIONS AND IMPLICATIONS 
This study has the following limitations. First, the users have used the system for a 
relative short time. The time limitations could have affected the behaviors of members. 
This calls for longitudinal studies in future. Next, the relatively small number of subjects 
should be noted when interpreting the results. Lastly, the use of voluntary subjects in an 
optional course which may be quite different from the setting in a compulsory course; 
this may account for most of the unsupported hypotheses regarding the perceived 
facilitation of collaborative learning. 
 
This study investigates the differences in perceptions between collectivists and 
individualists regarding collaborative learning systems in facilitating collaborative 
learning, group wellbeing and member support. The effects of these user perceptions on 
the intention to use are also explored. An experiment involving seventy-three subjects 
from Asian as well as European countries was conducted to test the hypotheses. The 
study provides important guidelines in both theoretical and practical forms for future 
collaborative learning system design and usage.  
 
In this research, the individualism-collectivism culture dimension was of focus. Future 




avoidance. The joint effects of culture and other factors are of interest; one example 
concerns culture and gender (Simon, 2000). Chang and Lim (2003) also stated that 
gender effects may become salient only in individualists in online setting.  
 
This study also highlights the importance of designing culturally sensitive system to 
facilitate CSCL. For users from collectivistic culture background, systems could include 
functions which facilitate social support to increase users’ incentive and intention to use 
of the system. Therefore, system designers and instructors should be culturally sensitive 





CHAPTER 4  
STUDY II: CULTURAL DIVERSITY AND CSCL: TEAM 
PERTINENT FACTORS OF LEADERSHIP AND GROUP SIZE2  
 
4.1 MOTIVATION AND OBJECTIVE OF THE STUDY 
The promising capability of e-learning and communication technology has opened the 
door to new opportunities for collaborative learning, a learning process where two or 
more people work together to create meaning, explore a topic, or improve skills (Roberts, 
2005). This learning method has been promoted to be more effective in achieving 
meaningful learning over other traditional instructional strategies because it supports 
learner’s knowledge construction process by embodying active cooperation and 
teamwork in problem solving (Alavi and Leidner, 2001; Khalifa, Kwok and Davison, 
2002). Most of the groupware applications serve as a systems development platform on 
which computer-supported collaborative learning (CSCL) can be facilitated by 
embedding cognitive principles to support distributed discussions among learners. A 
substantial amount of empirical evidence has demonstrated that CSCL tends to yield 
more desirable learning outcomes than non-technology-enabled collaborative learning 
(Salovaara, 2005).  
 
Communication effectiveness will be improved when task needs are matched to a 
medium’s ability (Maruping and Agarwal, 2004; Zigurs et al., 1999). Feather (1999) 
                                                 
2 The published paper can be found at Information Resource Management Journal, 19(4), 56-71 (titled: “Cultural 
diversity, leadership, group size and collaborative learning systems: An experimental study”). The study is based on 




suggests that individuals will prefer learning in the virtual environment if they require 
more time to think about a question before answering, find it hard to speak out in a 
traditional class albeit possessing contributions, or like some degree of anonymity. The 
anonymity, text recording and multiple access characteristics supported by 
communication technology should result in relatively higher rankings in parallelism, 
rehearsability and reprocessability, yet lower rankings in symbol variety and immediacy 
of feedback, as compared to the traditional face-to-face setting (Dennis and Valacich, 
1999). Anonymity will allow students to freely express themselves and overcome their 
inhibitions (Bargh and McKenna, 2004). The computer-mediated communication tools in 
the CSCL are found to be effective in overcoming the lack of peer interaction in the 
classroom (Li, 2002). Group members’ comments are recorded as text and they can be 
revisited repeatedly; such a feature is expected to enhance learning effectiveness, 
especially for non-native speakers (Herring, 1999). Moreover, through embedding 
concurrent inputs by multiple users, CSCL offer a unique opportunity to eliminate 
production blocking in brainstorming, particularly as group size increases (Valacich, 
Jessup, Dennis, and Nunamaker, 1992). The results of these features are more evenly 
distributed participation among members and decreased domination in discussion, and 
less centralized leadership (Daily and Teich, 2001). 
 
As a consequence of globalization, there are a growing number of institutions worldwide 
offering virtual education programs, which often incorporate CSCL activities as part of 
the programs. These activities are no longer constrained by time or geographical location. 




there is a growing diversity in the student population in terms of nationality. In spite of 
the advantages brought about by collaborative learning technology, heterogeneous 
groups face challenges triggered by members’ perception about the cultural diversity. 
However, very little research has examined the effects caused by cultural diversity from a 
perceptive aspect in the context of CSCL (Daily and Teich, 2001). Individual’s cognitive 
process in learning is associated with the culture in which the individual grows up 
because culture provides norms, rules, and values of behaviors (Hofstede, 1997). Culture 
affects the way individuals communicate and make predictions about the interaction (Ji, 
Zhang, and Nisbett, 2004). Hofstede (1997) has referred to national culture as the 
collective programming of the mind which distinguishes the inhabitants of one country 
from another. In the current study, heterogeneous groups, whose members are of 
different (national) cultural backgrounds, are expected to bring together and make 
available a wider variety of skills, information and experiences that could potentially 
improve the quality of collaborative learning (Rich, 1997). Heterogeneous groups inherit 
a diversity of thoughts and perspectives, which may lead to high creativity and 
innovation, and a greater range of ideas than homogeneous groups (Jehn et al., 1999; 
Watson et al., 1993). Such groups are inherently less prone to the “groupthink” syndrome 
(Janis, 1982). 
 
Nevertheless, some characteristics of culture can impede collaborative learning, such as 
language, cognitive style and learning style (Palich and Gomez-Mejia, 1999; Swann et al., 
2004). For example, members of the team who participate using a language which is not 




norms and other aspects taken for granted by those of the native language (Stahl and 
Elbeltage, 2004). In this way, cultural diversity may bring about communication barriers, 
thus negatively affecting the collaborative learning process (Watson et al., 1993). Studies 
have shown that heterogeneous groups have lower quality solutions, higher conflict, and 
individuals who dominate the discussion (Pelled, 1996). These highlight the challenges 
brought about by heterogeneity in collaborative learning in the face-to-face setting. 
Nevertheless, the phenomenon is found to be dissimilar in computer-mediated 
environments (Daily and Steiner, 1998). Functions in CSCL (such as anonymity and 
parallel access) can enable more effective collaborative learning activities in 
heterogeneous groups by smoothing the communication process and providing greater 
opportunities for contribution to all members (Daily and Teich, 2001). It is found that 
heterogeneous groups identify more unique ideas, deliver better performance, and have 
higher satisfaction with process than homogeneous groups in computer-mediated 
environments (Daily and Steiner, 1998).  
 
In spite of the advantages brought in CSCL, heterogeneous groups’ potential could not be 
realized without taking care of members’ emotion which is triggered by their perception 
about the cultural diversity in the groups, particularly during their initial contacts. The 
Self-Categorization Theory further explains how cultural backgrounds of members could 
trigger a corresponding categorization (Hogg, Cooper-Shaw, and Holzworth, 1993), 
which in turn fosters miscommunication and misunderstanding (Palich and Gomez-Mejia, 
1999). Differences in culturally backgrounds are observable in the computer-mediated 




Garton, Gulia, and Haythornthwaite, 1996). According to Augustinova, Oberlé, and 
Stasser (2005), people may participate in group activities very differently depending on 
how they perceive themselves relative to other group members. If an individual perceives 
himself/herself to be interacting in a heterogeneous group, anxiety is commonly triggered 
which can spark negative relations (Pelled, 1996). Moreover, if this member does not 
belong to the dominant culture in the group, he/she would consider himself/herself to be 
in a low-status position, which could lead to lower participation as well as satisfaction 
(Weisband, Schneider, and Connolly, 1995).   
 
Furthermore, as indicated by the small group literature, there are potential interaction 
effects on teamwork efficiency owing to perceived cultural diversity, leadership, and 
group size (Stephen and Stephen, 2001). Through their influence actions, leaders have 
been found to affect collaboration and hence the performance and satisfaction of other 
members (Napier and Gershenfeld, 1985). Leadership is crucial in studying distributed 
groups, since virtual systems are most effective when collaboration among learners is 
achieved (Alavi and Leidner, 2001). In the context of Group Support Systems, a leader is 
able to improve the group process by facilitating interactions among members and 
maximizing positive group dynamics (Hostager, Lester, Ready, and Bergmann, 2003). 
Certain leadership roles are particularly important in distributed learning groups. There 
are four dimensions of leadership in distributed groups, namely communication, 
understanding, role clarity, and leadership attitude (Kayworth and Leidner, 2001). The 
communication dimension provides continuous feedback, engages other members in 




Although leadership has been defined in various ways, in this paper, leadership is studied 
from the communication dimension via the functional perspective. The functional 
perspective assumes that leadership is a process and the role of a leader is to keep the 
group focused on the assigned learning task, and make sure that all members of the group 
have an opportunity to participate in the collaboration (Skala, Slater, and Adams, 2000). 
Since a group is advantaged by the collective resources of all members, it is important to 
enable any member who wishes to contribute to do so. Therefore, the leader, whose role 
is to keep the group on the assigned learning task and to make sure an opportunity for all 
group members to participate in the collaboration, exercises a strong effect on both   the 
members’ behaviors and the group activities.  
 
In the context of computer-supported collaborative learning, group size has been 
identified as an important factor that requires more investigation with respect to 
interaction (Strijbos, Martens, and Jochems, 2003). Interaction patterns and learning 
benefits differ between dyads (two members), small groups (three to six members) and 
large groups (seven or more), especially if participation equality or shared products are 
required (Wilkinson and Fung, 2002). Previous studies reported mixed results associated 
with increase in group size in the context of computer-supported collaboration (Easley, 
Devaraj, and Crant, 2003; Mullen, Anthony, Salas, and Driskell, 1994). With fewer 
individuals, a small group may lack the ability to evaluate potential solutions (Schultz, 
1989). However, teamwork literature shows that the size of the team has an inverse 
relationship with team performance; this decrease in performance and satisfaction is 




Devaraj, and Crant, 2003). Production blocking refers to the situation when an individual 
cannot contribute his/her ideas because another group member is talking. Evaluation 
apprehension is the likelihood that a member tends not to speak due to the fear of 
disapproving by others. Social loafing is the tendency of individual group members to 
reduce their work effort as groups increase in size. The effects of these three factors grow 
as group size increases (Leidner and Fuller, 1997). When members give up their share of 
the task, there is a loss to the group.  
 
This study seeks to gain insights into the possible interactions among these factors on 
learning performance and satisfaction with process. The knowledge will provide 
important practical guidelines for CSCL design and usage. The remaining parts of this 
paper are organized as follows. Section 2 provides a review on related theories and 
previous studies. In section 3, a research model is presented, with research hypotheses 
derived. The design of the research method is discussed in section 4. Section 5 contains 
data analysis. Section 6 discusses the findings and their implications. 
 
4.2 PROPOSED MODEL AND RESEARCH  HYPOTHESES 
Figure 4-1 depicts the research model. Since individual (vs. group) learning outcomes are 
of primary concern to this study, the dependent variables are defined to be user’s 
performance, satisfaction with process, which are the most widely studied outcome 
measures (Daily and Teich, 2001; George, Easton, Nunamaker, and Northcraft, 1990).  In 
the field of educational psychology, exam performance is a well-adopted measure of 




mastered by learner (Susman, 1998). Another variable focused in this paper is 
satisfaction with process.  
 
In line with Alavi’s (1994) work, this variable concerns learners’ evaluation of their 
participation in the collaboration. Satisfaction with process has been found to be a strong 
predictor of participation process success and collective learning effectiveness (George , 
Easton, Nunamaker, and Northcraft, 1990; Swann, Polzer, Seyle, and Ko, 2004; Tyran, 
1997).  Satisfaction with process is accessed according to learners’ satisfaction with the 
quality of his/her own contribution and the overall relevance of all contributions in the 
collaboration process in meeting the learning expectations (Tyran, 1997).  
 
Overall, this study aims to address the possible interactions among users’ perceived 
cultural diversity in their groups, group size and leadership on their learning performance 
(encapsulated in Hypotheses 1a, 1b and 1c in the next section) and satisfaction with 




Figure 4-1: Research model 
 











Users participate in group discussion differently depending on their perception about 
their relative status to other group members (Augustinova, Oberlé, and Stasser, 2005). 
When users perceive themselves interacting in a heterogeneous group, they tend to 
categorize themselves according to their cultural origins (Pelled, 1996). Individuals of 
minority subgroups subject themselves to a lower status and consequently feel less 
engaged and contribute significantly less to the collaboration, as compared to others 
(Weisband, Schneider, and Connolly, 1995). Therefore, there is generally a negative 
relationship between perceived cultural diversity and performance. In particular, in 
heterogeneous groups without a leader, the peer effects stem from interactions among 
students according to their perceived status; learners will very likely be more cautious 
about speaking out due to fear of losing credibility in the group (Stephan and Stephan, 
2001). This being the case, it is quite plausible that learners would prefer learning from 
others to contributing their own ideas (Wellman, Salaff, Dimitrova, Garton, Gulia, and 
Haythornthwaite, 1996). However, the most effective means to learn in collaboration is 
through providing elaborated explanations of own understanding to others (Alavi, 1994). 
For this reason, individual learner’s performance is affected negatively. On the other 
hand, leader of a learning group takes the responsibility for keeping the group focused on 
the assigned task and ensuring that all members have an opportunity to participate during 
the collaborative learning session. To achieve this, the leader of a heterogeneous group 
can invite members to express their ideas and facilitate them to participate in the 




adding leadership to a heterogeneous group dampens the negative effects of diversity on 
performance. 
H1a:  The effect of perceived cultural diversity on learners’ performance will be less 
negative in groups with leadership than in groups without leadership. 
 
As mentioned above, there is generally a negative relationship between perceived 
cultural diversity and performance. However, it is posited that the negative relationship is 
more significant in larger than smaller groups. The underlying reason is that the 
anonymity enabled in larger groups increases the likelihood of social loafing and, 
therefore, individuals will withhold efforts and feel less motivated to participate in the 
collaborative learning process (Liden, Wayne, Jaworski, and Bennett, 2004). In contrast, 
individuals in smaller groups, where anonymity is hardly achieved, may be more likely 
to participate and hence benefit from the collaboration (Kaye, 1992).   
 
The parallel-input mechanism supported in CSCL is able to mitigate production blocking, 
which would normally occur in large groups (Grohowski, McGoff, Vogel, Martz and 
Nunamaker, 1990). Anonymity does not exist in dyads, and is very difficult to realize 
even in three-person groups. Therefore, the effects of anonymity could be maximized in 
large groups and consequently help attenuate process losses featured in large groups due 
to evaluation apprehension (Dennis and Wixom, 2001). However, as group size increases, 
the increase in individual anonymity makes it more difficult to assess each member’s 
contribution; hence, individuals will withhold efforts and feel less motivated to 




coordination barriers among group members (Liden, Wayne, Jaworski, and Bennett, 
2004).  
H1b:  The effect of perceived cultural diversity on learners’ performance will be less 
negative in smaller groups than in larger groups. 
 
The strength of using a “peer leader” is that the presence of authority figures such as 
teacher often inhibits open and active contributions from other group members (Stephan 
and Stephan, 2001). This paper focuses on peer leadership. A leader is able to avert 
groupthink by remaining neutral and emerging dialogue and new ideas (Hellriegel, 
Slocum, and Woodman, 2001). Interestingly, however, morale also tends to drop (Napier 
and Gershenfeld, 1985; Nemerowicz and Rosi, 1997). A possible reason is that members 
tend to be happier with the collaboration process when they can participate freely; 
nonetheless such “open” environments are usually achieved at the expense of time taken 
for task accomplishment. Moreover, it has also been noted that roles in groups are 
worked out through communication with other members (Knippenberg and Hogg, 2004; 
Zander, 1971); when one participates more actively, he/she is more likely to be perceived 
as leader even without an explicit leadership assignment. 
 
There is a positive relationship between the presence of leadership and the performance, 
because leadership is found to ensure opportunities to all members to participate and 
express their ideas (Hostager, Lester, Ready, and Bergmann, 2003). On the other hand, 
social loafing, the phenomenon that states the efforts of individuals seem to decline as 




group size (Easley, Devaraj, and Crant, 2003). Small groups generally mean greater 
member involvement, with fewer social loafing phenomena. The leader is able to play a 
role in reducing or even eliminating social loafing in large groups by motivating 
members to participate. Therefore, the positive effect of leadership on performance is 
anticipated to be more pronounced in large groups as compared to small groups (social 
loafing is much less a problem in smaller groups). 
H1c:  The effect of leadership on learners’ performance will be more positive in larger 
groups than in smaller groups.   
 
4.2.2 Satisfaction with Process 
In the presence of leadership, members tend to feel that they gain less access to 
participation as compared to their leader (Nemerowicz and Rosi, 1997); hence, 
leadership generally possesses a negative effect on satisfaction with process. On the other 
hand, perceiving themselves in a heterogeneous group, learners tend to experience 
anxiety and uncertainty in their ability to interact and contribute in the group, thus 
resulting in low level of satisfaction with the collaboration process (Weisband, Schneider, 
and Connolly, 1995). However, by emphasizing to members that they should respect and 
be open with one another, leadership in heterogeneous groups is able to create a 
motivating climate which leads to productive discourse. This climate helps release 
learners’ anxiety of being in heterogeneous environments, and significantly addresses the 
negativity brought about by leadership on learners’ satisfaction with process (Napier and 




tends to decrease in the presence of leadership as compared to the condition without 
leadership, since these individuals have no need to deal with the said anxiety.  
H2a:  The effect of leadership on learners’ satisfaction with process will be less 
negative if learners perceive they are in heterogeneous groups than the condition 
when learners perceive they are in homogeneous groups. 
   
In comparison with smaller groups, members in larger groups face more difficulties in 
participation, and tend to be less satisfied with the process (Levine and Moreland, 1990); 
this negativity can be further compounded by cultural diversity. A larger group carries 
with it a greater likelihood that members will form subgroups or cliques (Schultz, 1989). 
This negativity is particularly severe for heterogeneous groups, in which people feel 
uneasy about communicating with others of different cultural backgrounds (Stephan and 
Stephan, 2001). Hence learners in large heterogeneous groups tend to be obviously less 
satisfied with the process than those in large homogeneous groups. 
H2b:  The effect of increased group size on learners’ satisfaction with process will be 
less negative if learners perceive they are in homogeneous groups than the 
condition when learners perceive they are in heterogeneous groups.  
 
As mentioned above, group members tend to have lower satisfaction with process in 
groups with a leader compared to those without a leader. It is because as the leader 
exercises greater influence than other members, other members may have a feeling that 
they gain less access to participation (Napier and Gershenfeld, 1985). But member’s 




(Hellriegel, Slocum, and Woodman, 2001). As a group becomes larger, the emotional 
identification and sense of deeply shared commitment becomes more difficult to 
establish and maintain, therefore, members in larger groups are less satisfied (Levine and 
Moreland, 1990). Yet leaders are able to resolve conflicts and prevent subgroup 
formation. Hence, leader’s guidance and facilitation in the collaboration process receives 
more appreciation from members in large groups than those in small ones. Quite the 
opposite, tension and subgroup formation are less likely to occur in small groups, so the 
potential benefits of leadership remains unappreciated and therefore can give rise to a 
significant negative effect.  
H2c:  The effect of leadership on learners’ satisfaction with process will be less 
negative in large groups than that in small groups.   
 
4.3 RESEARCH METHOD 
4.3.1 Experimental Design 
A laboratory experiment with a 2×2×2 factorial design was conducted (see Figure 4-2). 
The following three independent variables were studied: group size (small vs. large); 
perceived cultural diversity (heterogeneous vs. homogeneous); and leadership (yes vs. 
no). Small and large groups were operationalized using three-member and seven-member 
groups respectively (Strijbos, Martens, and Jochems, 2003).  
 
Eighty-two subjects, undergraduates from a large university in a country with English as 
the working language, were participated in this experiment yielding eighty usable data. 




(this will be elaborated in the later section). Subjects were firstly stratified to achieve the 
gender balance in each treatment condition. Next they were randomly and evenly 
assigned to the eight treatments with ten in each experimental condition. The subjects, 
aged between 20 and 23, were all “foreign” students from mainland China with Chinese 
as working language.  
 
 
Figure 4-2: Experimental design 
 
All subjects attended the university under a scholarship program to study in science, 
computing or engineering. No significant group difference was reported in terms of age 
(see Table 4-1).  
 
Only one student in each learning group was a real subject in this experiment, all other 

















not unfamiliar in social research and studies investigating computer mediated groups 
(Connolly, Jessup, and Valacich, 1990). The subjects were asked to collaborate using 
pre-assigned nicknames in a group formed with zero history.  
 
4.3.2 Manipulation of Independent Variables 
In the culturally heterogeneous groups, all confederates acted as local students. While in 
the homogeneous groups, they acted as foreign students under the same scholarship 
program as the subjects. All sessions were conducted in English. Because the role of 
language transits information about an individual’s social origin, the different roles (local 
or foreigner) were manifested by designing into the scripts distinguishable use of the 
English language (Ji, Zhang, and Nisbett, 2004). By doing so, the effect of perceived 
cultural diversity could be reflected in this experiment; for instance, subject in 
heterogeneous groups may perceive themselves being in a heterogeneous group and 
majorities of the groups are from a different cultural background.  
 
In treatment groups with a leader, one confederate acted as the leader and the others 
ordinary group members. The leader made sure that all members had an opportunity to 
participate during each round of the discussion by inviting comments from each member. 
On the other hand, all confederates in treatment groups without leader acted as ordinary 
group members. The leadership assignment is not explicit because the functional 
approach of leaders is of interest in the current study. Based on the team literature that 
roles in groups could be worked out through communication with other members 




very likely to exercise the leader impacts on the subjects even without an explicit 
leadership assignment.  
 
The use of confederate in this study not only afforded greater control and the associated 
internal validity, but also allowed dependent variables to be measured at the individual, 
rather than group, level. For each treatment, confederates participation strictly followed a 
designed script instrumental to change the perceptions of the subjects about the 
heterogeneity in group. Moreover, through this script, the effect of increase in group size 
was limited to perceptual, as intended.  
 
Manipulation of the three independent variables was checked in the post-experimental 
interview. Subjects were asked to recall the group size, whether there was a leader, and 
their perception about the cultural diversity in their groups. The interview showed highly 
matched perceptions in relation to the manipulation for the different conditions; the 
manipulation of these variables was thus deemed effective. Moreover, the manipulation 
on the leadership treatment was checked through observation of the discussions to ensure 
that the leaders had carried out his/her role in ensuring participation.   
 
4.3.3 Task and Experimental Procedure 
A collaborative learning system was developed to provide a science lesson about 
identifying poisonous mushrooms (Cooper and Stone, 1996). The system consisted of 
three components, reading materials, online quiz, and chat-room. Instructions were 




designed procedures. The experimental task required each learning group to hold 
discussions toward answering a quiz closely related to the reading materials. Subjects 
were asked to submit their individual answers after the group discussion. The text-based 
chat-room facilitated collaboration among group members. To encourage the subject to 
participate actively in the collaboration, he/she was reminded that the group performance 
would be measured. 
 
Prior to the experimental session, the subject completed a questionnaire aimed at 
ensuring no pre-experimental differences in computer experience in terms of taking 
online quizzes, exploring sites and links, and using chat-room (Hilmer and Dennis, 2000; 
Leuthold, 1999). In this pre-experimental questionnaire, the subject was also assessed for 
his/her experience in collaborative learning, particularly in the form of group discussion 
on course materials or assignments (Ross, 1996). These measures made use of a 3-point 
scale (Never=1; Sometimes=2; Often=3). No significant differences were reported in 
terms of these measures across all experimental treatments (see Table 4-1). No subject 
reported that they had never participated in any of these activities mentioned in the 
measures.  
 
Next, the subject studied the materials provided by the system in an individual capacity 
and took the quiz. This individual test was instituted to ensure that the subject had 
undergone learning of the topic before the group discussion. The subject then discussed 
with the other members (confederates) on the quiz in the chat-room. Exam performance 




the quiz consisted of both close-end questions and open-end questions with a full score of 
10 points. Embedded in the design of the confederate scripts, confederates proposed 
conflicting ideas for each question in the quiz during the discussion; a subject would get 
clarifications from others only if he/she contributed his/her own views. In this way, the 
subject’s explanation and contribution in the collaborative learning activities could be 
reflected in the performance. In order to prevent the influence of social pressure and 
conformity from setting in, the subject was allowed to modify her/his answers on the 
individual basis after the discussion. These answers were then used to measure the 
performance variable. Finally, the subject completed a questionnaire on satisfaction with 
process (adapted from Tyran, 1997). 
 
4.3.4  Operationalization and Measures 
Performance was measured by the score of the quiz, ranging from 0 to 10, after the 
discussion section. The higher the score, the better the user performed. Satisfaction with 
process (Ocker and Yaverbaum, 2001; Leuthold, 1999) was measured by the mean scores 
of the responses to the corresponding questions in the post-section questionnaire. It 
ranged on a scale of 1 to 5. The higher the score, the more satisfactory with the process 
the user was. The measurement items included: “I am satisfied with my contributions 
during the electronic discussion” (factor loading = 0.88), “This course has been a great 
deal of fun” (factor loading = 0.86), “This course has NOT been fun at all”3 (factor 
loading = 0.79), and “The group learning process has met my expectation” (factor 
loading = 0.75). 
 
                                                 




4.4 DATA ANALYSIS 
4.4.1 Measurement Validation 
Two steps were taken during the validation test: first, the questionnaire was tested for 
construct validity of satisfaction with process via factor analysis. Second, both constructs 
were individually assessed for reliability. The factor loadings of the eight items showed 
that each of them had a high correlation with and was good indicator of the 
corresponding construct (Johnson and Wichern, 1992). The factor analysis result reflects 
that four of the items loaded highly on the same factor and they produced a Cronbach’s 
alpha of 0.85. Therefore, the construct satisfaction with process is measured using these 
items.  
 
4.4.2 Hypotheses Testing 
The ANOVA model was used to detect significant effects. Steps have been taken in the 
analysis to ensure the satisfying of the three assumptions underlying the ANOVA model, 
namely homogeneity of variance, independent samples, and normality of error terms 
(Neter et al., 1985). A 5% level of significance was used in all tests. Table 4-2 
summarizes the descriptive statistics on the two dependent variables. Table 4-3 reports 
the results of the 3-way ANOVA tests. A further analysis through simple effects of each 
factor is used to understand the interactions on performance and satisfaction (see Table 







Table 4-1: Pre-experimental group differences 
Source 
Age 





























































Performance Satisfaction with Process 
Leadership Leadership 
With Without Total With  Without Total 
Small 
 
Heterogeneous  6.40 (1.43)  4.60 (1.35)  5.50 (1.38)  3.05 (0.65)  4.05 (0.71)  3.55 (0.84)
Homogeneous  6.10 (1.10)  4.50 (1.35)  5.30 (1.45)  3.08 (0.88)  4.00 (0.37)  3.54 (0.81)
Total  6.25 (1.25)  4.55 (1.32)  5.40 (1.53)  3.06 (0.76)  4.03 (0.56)  3.54 (0.82)
Large 
Heterogeneous  7.05 (1.23)  4.40 (1.45)  5.73 (1.89)  4.25 (0.33)  3.50 (0.82)  3.88 (0.72)
Homogeneous  5.10 (1.10)  4.90 (1.90)  5.00 (1.51)  2.88 (0.79)  4.00 (0.54)  3.44 (0.88)
Total  6.08 (1.52)  4.65 (1.66)  5.36 (1.73)  3.56 (0.92)  3.75 (0.73)  3.66 (0.82)
Total 
Heterogeneous  6.73 (1.34)  4.50 (1.37)  5.61 (1.75)  3.65 (0.80)  3.78 (0.80)  3.71 (0.79)
Homogeneous  5.60 (1.19)  4.70 (1.62)  5.15 (1.47)  2.98 (0.82)  4.00 (0.45)  3.49 (0.84)
Total  6.16 (1.37)  4.60 (1.48)  5.38 (1.62)  3.31 (0.87)  3.89 (0.65)  3.60 (0.82)
 
Table 4-3:  Results of ANOVA tests 
Source Performance Satisfaction with process Mean Square F Mean Square F 
Cultural Diversity 4.28 2.23 1.01 2.27 
Leadership 48.83 25.45** 6.61 14.83** 
Group Size 0.03 0.02 0.25 0.57 
Cultural Diversity*Leadership 8.78 4.58* 4.05 9.08** 
Cultural Diversity *Group Size 1.39 0.72 0.90 2.03 
Leadership*Group Size 0.38 0.20 3.00 6.73** 
Cultural Diversity*Leadership*Group 
Size 6.33 3.30 4.75 10.66** 





Table 4-4: Exploration of interaction effects 
Source Performance Satisfaction with process 
Mean Square F Mean Square F 
Cultural Diversity (with Leader) 12.66 7.88* 4.56 6.95** 
Cultural Diversity (witho
Leader) 0.40 0.18 0.51 1.19 
Leadership (Heterogeneity) 49.51 26.98** 0.16 0.24 
Leadership (Homogeneity) 8.10 4.02* 10.51 23.85** 
Leadership (Large Group)   0.35 0.51 
Leadership (Small Group)   9.26 21.05** 
Group Size (with Leader)   2.50 3.52 
Group Size (without Leader)   0.76 1.81 
** p<0.01 * p<0.05 
 
A significant joint effect of perceived cultural diversity and leadership on performance is 
found (F = 4.58, P < 0.05). Further analysis reveals that the effects of perceived cultural 
diversity are significant only in groups with leadership (F = 7.88, p < 0.05), but not in 
those without leadership; for groups with leadership, heterogeneous groups exhibit better 
performance than homogeneous groups. This seems to violate the negative relationship 
between perceived cultural diversity and performance that underlies Hypothesis 1a; 
Hypothesis 1a is not supported. Because no significant joint effect is reported on 
performance due to perceived cultural diversity and group size (F = 1.39, p > 0.1) or 
leadership and group size (F = 0.38, p > 0.1), Hypotheses 1b and 1c are not supported. 
 
For satisfaction with process, leadership is found to have significant joint effect with 
perceived cultural diversity (F = 9.08, P < 0.01), and with group size (F = 6.73, P < 0.01). 
In line with the hypothesized relationship, the negativity of leadership is significant in 
homogeneous groups (F = 23.85, P < 0.01) but not heterogeneous groups, thus 
Hypothesis 2a is supported. Similarly, Hypothesis 2c is supported since leadership’s 




However, no joint effect of perceived cultural diversity and group size is detected (F= 









































































































Table 4-5 summarizes the result of the hypothesis tests and they are discussed in the 















The effect of perceived cultural diversity on learners’ 
performance will be less negative in groups with 
leadership than in groups without leadership. 
Not Supported 
H1b 
The effect of perceived cultural diversity on learners’ 




The effect of leadership on learners’ performance will be 






The effect of leadership on learners’ satisfaction with 
process will be less negative if learners perceive they are in 
heterogeneous groups than the condition when learners 
perceive they are in homogeneous groups. 
Supported 
H2b 
The effect of increased group size on learners’ satisfaction 
with process will be less negative if learners perceive they 
are in homogeneous groups than the condition when 
learners perceive they are in heterogeneous groups.  
Not Supported 
H2c 
The effect of leadership on learners’ satisfaction with 






In this study, the relationship between perceived cultural diversity and performance 
seems to have its direction reversed from negative to positive as a result of leadership. 
Learners in perceived heterogeneous groups tend to avoid expressing their opinions. Yet 
a leader, as explained previously, is able to encourage contributions from all learners. 




they perceive themselves to be in a heterogeneous group than those who perceive 
themselves to be in homogeneous groups. Very likely when the participants become 
aware of the differences among group members (e.g., different culture backgrounds), 
comments would be written with greater care to ensure they would be construed as 
intended; this may in fact motivate the participants to explain their points with more 
deliberation (McFadzean and McKenzie, 2001). This argues strongly for the presence of 
leader in heterogeneous groups. 
 
Leaders can help group members to achieve better performance through enhancing 
participation (Alavi and Leidner, 2001). Nonetheless, the tradeoff is that leader’s 
facilitation may limit the openness of group discussion. The leader exercises greater 
influence than other members; he/she becomes the dominant member of the group and 
has higher participation at the expense of other members. Information exchange gets 
limited as the discussion becomes less open. Consequently, in the condition with 
leadership, learners in larger groups tend not to outperform those in smaller groups.  
 
However, the results report no supportive findings to the joint effect of perceived cultural 
diversity and group size on performance. This remains a problem to be resolved. 
Arguably, the missing joint effect may be caused by the overriding negative effect of 
perceived cultural diversity; learners intend to participate less if they perceive themselves 
to be in a heterogeneous group. Future research should look into this phenomenon and 





4.5.2 Satisfaction with Process 
Generally, in the presence of a leader, members tend to perceive that they can only 
express their opinions when they are asked to do so. Thus, they are less motivated to 
participate and have lower satisfaction with process. Whereas this phenomenon holds in 
the culturally homogeneous groups, it does not in the heterogeneous groups. In the latter 
condition, it is likely that the leader’s contribution in ensuring participation has been able 
to reduce the learners’ anxiety associated with being in heterogeneous groups; members 
are therefore more tolerant of possible dominant behaviors exhibited by the leader. In 
perceived homogeneous groups, the “detrimental” effects caused by leadership remain, 
since members do not appreciate the facilitation provided by leaders.  
 
Leaders facilitate group discussion in terms of resolving conflicts and preventing 
subgroups from forming. This role is arguably more appreciated in large groups, which 
more commonly suffer from tension and subgroups formation, as compared to smaller 
groups. Such appreciation may be sufficient to negate the otherwise undesirable impact 
of leadership on satisfaction. On the other hand, because subgroup formation and cliques 
are not major problems in small groups, the leadership role is less valued. 
 
In face-to-face setting without collaborative learning technology support, learners in 
heterogeneous groups may suffer from communication distortions which make the 
discourse more difficult and less efficient, thus bringing detrimental effects to one’s 
satisfaction with the process. However, as in the context of this study, the collaborative 




enabling learners a better understanding of others’ ideas. In this way, the negative effects 
of cultural differences are reduced if not altogether eliminated by the collaborative 
learning system, as learner of different cultures gain more accurate understanding of one 
another (Young, 2003). Learners in perceived heterogeneous groups believe that they 
could learn through interpreting others’ comments, and they find the system support this 
interpreting activity well in both larger and smaller groups. This may account for the 
missing joint effect of perceived cultural diversity and group size on learner’s satisfaction 
with process.  
 
4.6 LIMITATIONS AND IMPLICATIONS 
A laboratory experiment with a 2×2×2 factorial design was conducted, in the current 
study, to examine the interaction of perceived cultural diversity, group size and 
leadership on learners’ performance and satisfaction with process. Instead of an expected 
negative relationship between perceived cultural diversity and performance, a reverse 
observation was obtained indicating a positive relationship as a result of leadership. 
Leadership lowered learners' satisfaction with the process in perceived homogeneous 
groups (as compared to perceived heterogeneous groups) and smaller groups (as 
compared to larger groups). 
 
This study has several limitations. It has addressed only users working on a task in which 
they had no vested interest and only for a short time period. Although the effect of 
perceived cultural diversity is most salient during the initial contact among group 




reduces individual’s anxiety of being in a culturally heterogeneous group, although bad 
experiences can increase it. This study has not been designed to reflect the effect of 
perceived cultural diversity across time. It should also be noted that whereas the tight 
control gained through the “scripting” of confederates has enabled a focus on perpetual 
impact, this approach may have, to some extent, restricted us from studying the full 
effect of group size. The current study has examined the chat-room setting; future 
research should also analyze non-text-based contexts (e.g., video conferencing and 
teleconferencing).  
 
This study implies that a key to getting heterogeneous groups achieve better performance 
is to make individuals members feel involved and committed. Moreover, the 
collaborative learning system facilitates learning in heterogeneous groups by smoothing 
the communication process. As well, the findings highlight the role of leaders in 
collaborative learning for increasing members’ performance, particularly when they 
perceive themselves in culturally heterogeneous groups. Leadership has been appreciated 
to a greater extent in perceived heterogeneous (vs. homogeneous) or larger (vs. smaller) 
groups, future research should look into ways to mitigate the negative influence of 
leadership on satisfaction, particularly in homogeneous and small groups.  
 
This study is contributing to the understanding of cultural diversity it terms of it effects 
on group members’ perception. Other related aspects are needed to be addressed in future 
work. Whereas the current research has examined the phenomenon in a single session 




has viewed cultural diversity as being either heterogeneous or homogeneous; none the 
less the degree of perceived heterogeneity can be defined and should be studies in future 
efforts. Moreover, the roles of important contextual factors, including learning task and 





CHAPTER 5  
STUDY III: THE TEMPORAL DIMENSION OF CULTURAL 
EFFECTS IN CSCL 
 
5.1 MOTIVATION AND OBJECTIVE OF THE STUDY 
The capability of the emerging social technologies to enable communication and 
collaboration are giving rise to promising opportunities in supporting virtual learning 
teams nowadays (Alexander, 2006; Baskin et al., 2005). Bounteous web-based 
applications, which provide platform to host and enable delivery of user-generated 
contents, are easily accessible for educators and learners to carry out Computer 
Supported Collaborative Learning (CSCL) activities across the geographical boundaries. 
Even having the vast array of tools that are available, the real challenges in achieving 
meaning learning is determined by whether the practices and technology usage would 
support effective participation in CSCL. Commonly underscored by the theoretical 
underpinnings that are informing collaboration learning (e.g., the behavioral theory 
perspective, the cognitive developmental perspective, and the social interdependence 
theory perspective), the interaction among the learners is crucial for the collaborative 
learning activities to be effective (Belanich et al., 2004). The notion of collective 
intelligence – which refers to the group decisions that tend to better than those pre-
discussion decisions of individual members – connotes the importance of the 
communication process and the collective knowledge building among learners. 
Participation of members refers to the willful contribution of personal effort to the 




mediated environments help to foster greater equality in group participation, the learning 
outcomes vary with the characteristics of the individuals and groups (Lipponen et al., 
2003). Regardless of tools chosen, design support is required in the use of these new 
technologies (Beldarrain, 2006). In other words, rather than the technocentric view of 
technology usage, more research efforts are called for to understand the interlocking 
effects between equal participation and other group level and individual level 
characteristics. This is in line with the adaptive structuration perspective, which argues 
that the use of information technologies trigger adaptive structurational processes that can 
lead to changes in the rules and resources in the group collaboration (DeSanctis and Pool, 
1994). Adaptive structuration theory takes as a core concept the interplay between 
technology and social process. 
        
Building on research in psychological anthropology and cultural psychology, espoused 
national cultural variables have been identified as pertinent personal traits in moderating 
technology usage and social behaviors at individual level (Srite and Karahanna, 2006). 
Espoused cultural variables are pertinent variables in CSCL research, as individuals’ 
cognitive process in learning is associated with the culture in which they grow up; and 
these variables are context-free attributes to reflect one’s belief, tendency and propensity 
in behaviors (Hofstede, 2001; Wagner, 1995). In particular, previous studies have 
highlighted the importance of individualism-collectivism (I-C) 4 , and considered this 
dimension as the most distinguishing characteristic of culture influencing group process 
                                                 
4 Other dimensions of culture defined by Hofstede (1991), including power distance, femininity-masculinity, 
uncertainty avoidance, and long-term orientation, are not described in this paper. Based on the literature, individualism-
collectivism is considered as the most relevant dimension in the context of this study (Triandis, 1995). While we 





(e.g., Oetzel, 2001; Triandis, 1995). Collectivism and individualism are the two opposite 
ends of a continuum representing an individual’s value toward collaboration, and 
collective goals and efforts in group work (Watner and Moch, 1986; Wang et al., 2002). 
The corresponding espoused cultural variable of the I-C dimension is referred as 
collectivist orientation, which reflects an individual inclination to subordinate personal 
interests to the shared pursuits in groupwork (Triandis, 1995). In other words, an 
individual’s collectivist orientation reflects how highly he/she values working hard for 
group goals even by sacrificing personal interests. This variables also reports within-
cultural variability; individuals with high collectivist orientation tend to place group goals 
at a higher priority than their personal interests (Triandis, 1995; Srite and Karahanna, 
2006). For affecting members’ self-concept and interpersonal relationships in team work 
(Ji et al., 2004), collectivist orientation is found salient in explaining individual 
differences pertaining to communication and collaboration (Kagitcibasi, 2005). Based on 
the social interdependence theory (Johnson and Johnson, 2005), individual members’ 
participation and emotions in a team context are joint manifestations of their perceptions 
about the degree of the interdependence among members in achieving the group goal. To 
contribute to an effective collaborative learning, team members must be able to provide 
both task and socio-emotional inputs to the team process. Therefore, members’ reactions 
triggered by the participation equality in virtual learning teams are expected to be 
different comparing members who tend to subordinate personal goals to the group 
pursuits with those who place higher emphasize on personal interests. In this regard, this 
study aims to unfold the joint effects of users’ collectivist orientation and participation 




level: perceived learning, self-perceived value of contribution in group, and process 
satisfaction. 
 
In CSCL research, two dominating aspects of outcome measures have been brought to 
light: cognitive and affective (Dillenbourg et al., 1995); the two coincide with a learner’s 
task-emotional and social-oriented activities respectively and they are found influenced 
heavily by the group interaction process (Jones and Issroff, 2005). In other words, a 
learner’s self-evaluation, attitudes and emotions are directly affected by the interaction 
process (Lepper et al., 1993). Having the interaction as the central theme revolving the 
two factors of interest – collectivist orientation and participation equality in group – this 
study looks their joint effect at perceived learning as an indicator of cognitive outcomes, 
and self-perceived value of contribution and satisfaction with process as affective 
outcomes. These learning outcomes, all together, are able to reflect individual learners’ 
assessments about both the group-to-individual transfer of knowledge and the individual-
to-group transfer in the collaborative learning.  
 
Moreover, according to the AST, technology usage and collaboration can develop 
differently in group for the social structure – in the forms of norms and expectations – is 
emerged and established in the dynamic interactions among group members over time 
(Parsons and Shiles, 1951). Prior research has suggested varying influence on collectivist 
orientation in virtual teams over time (Oetzel, 2001). Therefore, the influence members’ 




outcomes in virtual learning team is expected to vary over the different stages of group 
development (e.g., Gersick, 1988; Fisher et al., 2005). 
 
In summary, this chapter aims to investigate the following two research questions: 
1. Are there interaction effects of collectivist orientation and participation equality in 
virtual learning teams on learners’ perceived learning, perceived value of 
contribution, and process satisfaction? 
2. Are the interaction effects of collectivist orientation and participation equality in 
virtual leaning team different between groups that are with and without group 
history?  
 
Both from theoretical as well as practical points of view, this study seeks to contribute to 
the understanding about the cultural influence in technology-mediated learning process. 
The topic becomes particularly pertinent with the current shift in emphasis from 
individual-based learning to team-based learning in educational arena, as the process of 
collaboration itself is the heart of CSCL yet often comes with management challenges 
(Palloff and Pratt, 2005). This study spins the cultural influence into the social 
interdependence theory as well as the AST; understanding team members’ collectivist 
orientation is critical for developing cooperative and productive teams. Collectivist 
orientation is studied as an attribute of learners’ psychological and individual 
characteristics, and explored to investigate how it may aid or hinder collaborative 
learning. By doing so, the underlying mechanism of culture effects will be revealed to 




often started as a intact teams and members has to know one another along the process. 
This provides a foundation for integrating empirical research and developing specific 
hypotheses about individual characteristics that may be related to collectivism (Shamir, 
1990; Sosik and Jung, 2002).  
 
The remaining of this chapter is organized as follows. Sections 2 derives the research 
model and formulates research hypotheses. The research method is discussed in section 3. 
Sections 4 addresses the data analysis. Discussion of results and implications are drawn 
in Section 5. Section 6 concludes the limitations and implications of the present study. 
 
5.2 RESEARCH MODEL AND HYPOTHESES DEVELOPMENT 
In this study, the social interdependence theory provides the overarching theoretical-
platform for the research model that Figure 5-1 depicts. The basic premise of the social 
interdependence theory is that, when group members are assigned with a task to work 
together, individual members’ behavior are determined by their perceptions regarding the 
degree of influence that they can effect to and be affected by other members in the group 
(Johnson and Johnson, 2005). A member perceives a positive interdependence in the 
group when the actions of individual members promote the achievement of the group 
goals; negative interdependence is perceived when the actions of individuals hinder the 
other’s goal achievement (Johnson and Johnson, 1999). Positive and negative 
interdependence have been identified as the opposite ends of one continuum; higher 
degree of positive interdependence is associative with higher level of collaboration 




efforts (Johnson and Johnson, 2005). Participation equality in virtual learning team is, 
therefore, expected to result in positive interdependence among group members as it 
reflects members are committing and working together toward the group goal 
(Bettenhausen, 1991). Moreover, individual’s perception regarding the interdependence 
in the groups can be rooted from the interactions among group members and their value 
in prioritizing the group goal and personal pursuits at a given time. Reflecting an 
individual’s relative tendency to subordinate personal interests to the group pursuits, 
individual member’s collectivist orientation plays a role in influencing the 
interdependence among members jointly with the participation equality in virtual learning 
team.  
 
Further, temporal theories of group dynamics (e.g., Gersick, 1988) suggest that time 
interacts with culture to influence group process and outcome. AST puts forward that the 
interplay between the social process and group development in computer-mediated 
settings (DeSanctis and Pool, 1994; Sosik and Jung, 2002). In this regards, group history 
has been included as a moderator, in the research model, to disclose the joint effects of 
collectivist orientation and participation equality in virtual learning team over the 
different stages of the group development.  
 
Based on the social interdependence theory, this study looks into three dependent 
variables: perceived learning, self-perceived value of contribution, and process 
satisfaction. Perceived learning and process satisfaction are the most widely studied 




Perceived learning (PL) measures the extent to which students believe they have learnt 
from the collaboration process, and reflects the changes in learner’s mental models and 
knowledge representation (Alavi et al., 2002). Process satisfaction (PS) measures the 
degree to which a student feels a positive association with his/her own collaborative 
learning experiences (Guanwardena et al., 2001). In addition, self-perceived value of 
contributions (SPVC) measures the degree to which participants feel that his/her input is 
valued by and influential to other group members (Karakowsky and McBey, 2001). 
Altogether, the three dependent variables could provide an insightful understanding about 
members’ cognitive and affective benefits gained from the group-to-individual as well as 
the individual-to-group transfer of knowledge in CSCL activities (Johnson and Johnson, 
1999). The hypothesized relationships in the research model (see Figure 5-1) are derived 







Figure 5-1: Research model 
 
5.2.1 Perceived Learning 
Perceived learning measures the extent to which students believe they have learnt from 
the collaboration process – an indicator to reflect one’s evaluation about the knowledge 
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would benefit from the resources contributed by members because member’s learning 
can be enhanced by considering the multiple perspectives shared in the group (Johnson 
and Johnson, 2005). Research on the medium effects of ICT has found that CSCL tools 
enhance openness of opinion-sharing and help to bring about greater equality in 
participation by offering collective memory and structuring features (Orlikowski, 2000; 
Daily and Teich, 2001). However, being dependent on technology with limited 
communication cues for coordination, virtual teams commonly face challenges in 
achieving collaboration effectiveness and member commitments. In addition to the 
technology features, characteristics of users and groups have been acknowledged to be 
associative notably with variations in interaction process as well as collaboration 
outcomes within the context of e-collaboration (Pissarra and Jesuino, 2005).  
 
In virtual learning teams, members rely primarily on ICTs to communicate and 
collaborate. Cognitive activities among group members require access to collective 
memory and coordinate consensus building; the system features facilitate the interactions 
among group members to accomplish the assigned tasks. Members learn in their 
attempted questions and answers, as well as the evaluation of others’ input during the 
collaborative process. Both the social-cultural theory and the social-constructivist theory 
have highlighted the importance of these forms of discourses in individual’s cognitive 
development and learning outcomes. In other words, when the exchange of ideas is active 
among members by dynamically asking questions or expressing opinions, positive 
interdependence is established among members and they tend to be engaged in both 




On the other hand, inequality participation in virtual learning hampers the appropriate use 
of team resource in knowledge construction and, as a result, hinders member’s learning 
(Eby and Dobbins, 1997). Therefore, equal participation is expected to result in high self-
reported learning. 
 
According to social interdependence theory, member’s collectivist orientation influence 
how they participate in group under adverse condition such as inequality of participation 
among members (Oetzel, 2001; Feldman, 1984). The basic motive structure of 
individualists reflects their internal needs, rights, and capacities, while collectivists show 
a relatively high need for embracement, socially oriented achievement, and endurance. 
The effect of equal participation on self-reported learning is expected to be more 
significant among individualists than collectivists; equality is compatible with 
productivity, competition, and self-gain, hence it fits the values of individualists.  
 
Further, it has been found that individuals with high degree of collectivist orientation (i.e., 
with a high tendency to subordinate personal interest to group interest) are more 
cooperative to work in groups and less prone to engage in "social loafing" than did highly 
individualistic group members, even under situations which are not in favor of personal 
interests (Cox et al., 1991). Further, they are motivated to find a way to fit into the group, 
to fulfill and create obligation, and in general to become part of various interpersonal 
relationships (Markus and Kitayama, 1991). When group members share a common 
value to place the group interest to a higher priority to individual interest, they look out 




satisfactory of personal pursuits along with the cooperative endeavors.  Therefore it is 
hypothesized that:  
 
H1a: The positive effect of participation equality in virtual learning team on member’s 
perceived learning is expected to be more significant among members with low 
collectivist orientation than those with high collectivist orientation; the positive 
effect of collectivist orientation is expected to be more significant in groups with 
unequal participation than those with equal participation. 
 
The effects of participation equality in virtual learning team on perceived learning are 
expected to be influenced by the time factor, for positive interdependence tends to 
develop among members in virtual learning teams over time along the process of 
establishing a common group among members (DiBiase, 2004; Brower, 2003; Rovai, 
2001). The association between common group and member’s perceived learning is 
consistent with theories of social learning (Bandura, 1997), social information processing 
(Salancik and Pfeffer, 1978), and performance-efficacy spirals (Lindsley et al., 1995). 
Effective communication in collaborative learning systems hinges on establishing a 
common ground among members of a learning group (Cramton, 2002); when common 
ground is achieved in a group, members tend to perceive the collaborative learning more 
effective as they perceive an appropriate use of team resource. Common ground refers to 
the mutual understanding of the knowledge constructed during the learning process. Such 
mutual understanding is composed of not only the specific pieces of information, but also 




group history, equality participation among members is particularly important for 
members to establish a common ground with others. This is because that participation 
equality implies members are actively engaging the exchanging knowledge and 
information, and getting to understand one another better by allowing varied views to be 
heard in the group process. On the other hand, in virtual learning team with group history, 
in addition to participation equality, other factors become influential to the building of 
common ground among members (Brower, 2003; Rovai, 2001). As members learn more 
about each other’s abilities and experiences over time, they tend to identify communality 
and build interdependent relationship among themselves coupled with a stronger sense of 
positive interdependence (Cramton, 2002). Therefore, the effect of participation equality 
in virtual leaning team on member’s perceived learning is expected to be more significant 
in group without group history than those with group history. 
 
Moreover, whereas member’s perceived learning triggered by the participation equality 
in team may change over time for both individualists and collectivists, it s rate of change 
is likely to be greater for members with low degree of collectivist orientation than those 
with high degree of collectivist orientation. Individual with low degree of collectivist 
orientation tend to have a short term focus and tend to view groups as temporary working 
relationships (Gibson, 1999). In contrast, collectivists enjoy interpersonal relations with 
other group members and therefore, may take more time to nurture relationships and 
learn about the knowledge, skills, and abilities of group members (Guzzo et al., 1993). 
Individuals with high degree of collectivist orientation tend to regard membership as a 




interdependent task in the long term. The long term attitude for members with high 
degree of collectivist orientation offers opportunities to enhance the building of a 
common ground on the bases of solidarity within groups, and therefore increased 
member’s perceived learning over time (DiBiase, 2004; Brower, 2003; Rovai, 2001). On 
the other hand, such opportunities may not be afforded to individuals with low degree of 
collectivist orientation who typically view group relationships as temporary and personal 
goals as more vital than group goals regardless of the group history. Therefore, the effect 
of collectivist orientation on member’s perceived learning is expected to be more 
significant in teams with group history as compared to those without group history.  
 
H1b: For members with low collectivist orientation, the positive effect of participation 
equality in virtual learning team on perceived learning is expected to be more 
significant in teams without group history than those with group history; for 
members with high collectivist orientation, the positive effect of participation 
equality is expected to be more significant in teams with group history than those 
without group history. 
 
5.2.2 Self-Perceived Value of Contribution 
Self-perceived value of contributions measures the degree to which participants feel that 
his/her input is valued by and influential to other group members (Karakowsky and 
McBey, 2001). Equal participation has been found to lead members to feel emotionally 
fulfilled (Gunawardena et al., 2001). Based on equity theory (Adams, 1965), individual 




commitment toward the team, and this perceived relationship is equitably applicable to 
all members. Equal participation tends to result in higher self-perceived value of 
contributions by members. If an individual believes other team members’ effort are 
sufficient and predictable, then trust, commitment and attachment can emerge within the 
team (Powell et al., 2006). The positive effects of active interactions among members on 
collaborative learning connote the importance of equality in group participation. If 
members’ participation is not equal (i.e., having someone dominate or free-ride the 
discussion), members are likely to miss out the chances in either clarify their doubts by 
asking questions or improve their ideas by receiving and replying to feedbacks from 
others. Thanks to the two way communications among members in groups with equal 
participation, individual member tend to perceive that their opinions are well received by 
others and incorporated into the group decision. However, it is noted that collectivists 
tend to over-evaluate partner’s performance and under-evaluate themselves (Triandis, 
1995). Identity among collectivists is defined by relationship and group memberships; 
individualists define identity on what they own and their experiences. The emotions of 
collectivists tend to be other-focused. Thus, the effect of equal participation on self-
perceived value of contribution is less significant among collectivists. 
 
H2a: The positive effect of participation equality in virtual learning team on member’s 
self-perceived value of contribution is expected to be more significant among 
members with low collectivist orientation than those with high collectivist 
orientation; the positive effect of collectivist orientation is expected to be more 





Suggested by theories of group dynamics and AST, social structure – in the forms of 
norms and rules – is emerged and established in the interactions among group members 
over time (Parsons and Shiles, 1951). Time plays an important role in the development of 
groups; norms and values may change once a critical punctuated event, such as an 
imposed deadline of a first task in intact groups. Owing to the lower social presence in 
computer-mediated communication, members have relative less information and 
understanding about other members (Bargh and McKenna, 2004). The availability of 
social context cues may determine a learner’s perception of other group members. 
Contribution and participation in the group task is one of the salient status characteristics, 
which influences members’ own perception about their status in terms of competence in 
attaining group goals comparatively to other group members, particularly in the initial 
collaboration phase in CSCL activities (Pelled, 1996).  Therefore, according to Campbell 
(1990), the participation equality is related to members’ self-perceived influential status 
which describes members’ own perception about their status in the group in terms of 
competence in attaining group goals as compared to other group members. Overtime, in 
distributed teams, the use of CSCL technologies can help to increase the level of 
perceived commitment and trust in the other party. By establishing group norms and 
appropriating the use of technical tools to structure the group process, the collaborative 
process would be enhanced in terms of more evenly distributed information, better 
understanding of the task, and clearer task division and responsibilities allocation 
(Cramton, 2001). Therefore, the effects of participation equality in determining a 
member’s self-perceived value of contrition may become less significant over time, given 





Moreover, we expect a potent stimulus of time on group participation among members 
with high collectivist orientation, as they consider group work a long-term commitment 
and tend to subordinate personal pursuits to group goals.  In contrast, in spite of the 
gained knowledge about one another over time, members with a low collectivist 
orientation are likely to place more emphasis on maintaining distinctions and 
independence in group than commonalities (Lincoln et al., 1986). The attempts to retain 
one’s unique identity and attain personal goals often bring about a harried approach 
toward group interactions (McGrath, 1991), which may expedite the lack of concern 
regarding how one’s own input is valued by other group members. Such being the case, 
according to Sosik and Jung (2002), given the value on maintenance of autonomy and 
independence by individualists versus the emphasis on commonality by collectivists, 
greater differences in terms of self-perceived value of contribution are expected between 
individualists with high collectivist orientation and those with low collectivist orientation 
in the long term. 
 
H2b: For members with low collectivist orientation, the positive effect of participation 
equality in virtual learning team on self-perceived value of contribution is expected 
to be more significant in teams without group history than those with group history; 
for members with high collectivist orientation, the positive effect of participation 
equality is expected to be more significant in teams with group history than those 





5.2.3 Satisfaction with Process 
Process satisfaction measures the degree to which a student feels a positive association 
with his/her own collaborative learning experiences (Guanwardena et al., 2001; 
Gunawardena and Duphorne, 2000). In CSCL, learner’s process satisfaction is affected 
by how members work together, such as whether everyone does his/her part of the work, 
whether members remain on the task, and whether there is a good working atmosphere in 
the group (Gunawardena et al., 2001). Further, motivation is socially oriented among 
collectivists, and equality is associated with harmony and cohesion. Individuals’ 
behaviors and satisfactions in team contexts are joint manifestations of their cultural 
backgrounds and their evaluation about other members’ contribution (Mohammed and 
Dumville, 2001). Collectivist orientation referring to the basic beliefs, preferences or 
tendencies rather than to exhibited behaviors, are found to affect the way individuals 
make predictions about the interaction and subsequently the communication in the initial 
contacts (Ji et al., 2004). Collectivism is defined as “a social pattern consisting of closely 
linked individuals who see themselves as parts of one or more collectives”, while 
individualism is “a social pattern that consists of loosely linked individuals who view 
themselves as independent of collectives” (Triandis, 1995). Subordination of group goals 
to personal goals is the attribute distinguishing individualists from collectivists, and 
collectivists tend to accept unequal participation in group to a greater extent than 
individualists (Oetzel, 2001). Hence, the effects of equal participation on process 
satisfaction are expected to be less significant among individual with high degree of 





Group members tend to develop even more positive attitudes and beliefs about their 
group when they have a sense of attachment to the group by developing a group identity 
(DeSancis and Poole, 1994). Group identity among collectivists is defined by relationship 
and group memberships; individualists define identity on what they own and their 
experiences. The emotions of collectivists tend to be other-focused (i.e., they last as long 
as the collectivists are in a situation) (Gibson, 1999). Further, motivation is socially 
oriented among collectivists, and equality is associated with harmony and cohesion. 
Therefore, in line with social interdependence theory, members with high degree of 
collectivist orientation show higher process satisfaction than those with low degree of 
collectivist orientation in the condition of unequal participation; the underlying reason is 
individual with high degree of collectivist orientation tend to perceive a higher degree of 
interdependence with other members because they value person-group relationship and 
common goals even at the expense of personal interests (Trandis, 1995). 
 
H3a: The positive effect of participation equality in virtual learning team on member’s 
process satisfaction is expected to be more significant among members with low 
collectivist orientation than those with high collectivist orientation; the positive 
effect of collectivist orientation is expected to be more significant in groups with 
unequal participation than those with equal participation. 
 
As group members spend more time working together, they become more familiar with 
one another, identifying more similarities among themselves, and become more cohesive 




The communication support in the CSCL environment also helps members to acquaint 
with one another in terms of interests and habits, thus smoothing the building of 
normative links among members. As a result, the effect of participation equality in virtual 
learning team on member’s process satisfaction is more significantly during the initial 
stage of the group formation, and the effect is expected to diminish over time. Therefore, 
it is hypothesized that the effect of participation equality on process satisfaction of 
contribution is less significant over time in virtual learning teams. 
 
Moreover, the positive relationship between member’s collectivist orientation and 
process satisfaction is expected to be strengthened over time among members in virtual 
learning teams. Individual with high collectivist orientation tend to view group 
interactions as opportunities to develop relationships and group-membership that grow 
more fulfilling over time (Lincoln et al., 1986; Baltes, et al., 2002). Instead, individual 
with low collectivist orientation may place more emphasis on pursuing hedonistic goals 
rather than group membership and relationship building (Shamir, 1990; Gunawardena 
and Duphorne, 2000). Thus, stronger bonding with other group members and a sense of 
group identity may emerge for individual with high collectivist orientation, coupled with 
a relatively stable attitude processed by individual with low collectivist orientation, are 
likely to promote greater differences in terms of process satisfaction in terms that have 
group history.  
 
H3b: For members with low collectivist orientation, the positive effect of participation 




significant in teams without group history than those with group history; for 
members with high collectivist orientation, the positive effect of participation 
equality is expected to be more significant in teams with group history than those 
without group history. 
 
5.3 RESEARCH METHOD 
5.3.1 Research Design 
Data were collected from a field study involving undergraduate students from a college in 
south China. The field-study approach was adopted with an aim to observe the influence 
of participation equality and cultural values in natural settings so as to complement the 
understandings of the Study II, which had used a lab experiments. In addition, this study 
has conceptualized and investigated the concept of individualism-collectivism as a 
within-country characteristic of individuals, trying to add new insights to the Study I and 
unfold the underlying mechanism of cultural effects in CSCL.  
 
In this study, a web-based CSCL system was constructed and used to facilitate student 
collaboration in groups to complete a project (a group assignment); this web-based 
groupware system was built using the customizable tools and services provided by the 
Tencent QQ – the most well-known and popular social networking site in China. The 
system was equipped with interactive, synchronous and asynchronous text-based instant 
messaging, file sharing features, and group awareness features to be used among users in 
a group. It consisted of three components, reading materials, the group tasks, and 




subjects in completing the experiment according to the designed procedures. Users can 
access the system from their personal computers, allowing it to be used in distributed 
environments. 
 
The recruitment of participants was administrated via the undergraduate office of the 
college to reach to students from different faculties; students were required indicate their 
active username of the Tencent QQ services upon registration to ensure that all 
participants processed certain degree of familiarity to the system used in the study. 
Students were told that a study of work styles and preference was being conducted and 
participation was voluntary. Upon registration, in addition to personal particulars, the 
student participants were asked to provide their user-ID as well as the buddy list of the 
Tencent QQ service. The participants were assigned to virtual learning teams consisting 
of three members based on members’ particulars and acquaintance in the Tencent QQ. 
While team assignment was not completely random, it was used to ensure that members 
of each team were from different faculties and they did not know one another prior to this 
field study. By using the team assignment strategy, self-selection of participations into 
teams based on linking or familiarity was avoided (Sosik and Jung, 2002); moreover, we 
could achieve better control over the operationalizaiton of the construct group history by 
having the virtual learning teams start the collaboration when members had zero history 
working together. 
  
All virtual learning teams were required to perform two learning tasks about a lesson in 




II). Both of the two group tasks required each learning group to hold discussions toward 
answering a quiz closely related to the reading materials. Each team was asked to submit 
a group report to answer the quiz questions. All communication and collaboration among 
members were requested to conduct in the system provided. This study adopted a 
longitudinal design; all teams worked under a deadline imposed and had one week to 
complete each of the two group tasks with one week in between. 
  
Initially, 240 students took part in the study; 65 virtual learning teams completed both 
group tasks yielding 195 data points for the subsequent data analysis. The 195 
participants’ average age was 20.6 years (ranging from 18 to 23, s.d.=2.8); 101 were male; 
the participants consist of students from different facilities with a comparable 
combination to the student population of the college. 
 
5.3.2 Procedures 
Subjects were asked to answer a questionnaire at three time points; prior to team 
interaction (t0), completion of the first group task (t1), and completion of the second task 
(t2). Approximately 4 weeks after the last questionnaire administration (t2), objective 
performance data (i.e., the final team score) was provided to each team, subjects were 
debriefed, and each team was provided feedback based on the results. Fifty Chinese yuan 
was rewarded to participants who complete the whole study; to motivate their 
involvement and contribute to the group efforts, the top 20% teams among all the 





t0: The participants’ collectivist orientation was measured through questionnaires prior to 
the team formation and interaction. This questionnaire was distributed prior to team 
interaction to prevent the problem of potentially contaminating the collectivism scale 
with linking or affective relationship between member of intact teams, as experienced by 
Campion and his colleagues (Campion et al., 1993). In addition, they completed a 
questionnaire aimed at ensuring no pre-experimental differences in terms of computer 
experience and collaborative learning.   
 
t1: Next, the participants were informed about the other group members assigned in the 
same virtual learning team. They were also asked if they knew any of the member 
previously to ensure to ensure the teams were with zero group history prior to the first 
learning task. Next, the participants studied the materials provided by the system in an 
individual capacity and then discussed with the other members to work in the quiz 
questions. The virtual learning teams had one week to complete the task. Participation 
was captured by communication log, and equality of group participation was measured 
by a peer-review approach (Wagner, 1995). Finally, the participants completed a 
questionnaire on the dependent variables: perceived learning, self-perceived value of 
contribution and process satisfaction; the measurements were adapted from previous 
validated scales. 
 
t2: The second group task was distributed to all virtual learning teams one week after the 
completion of the first task. The procedure for the teams to complete the second learning 




new task. In addition to the learning material provided in the system, the task required the 
teams to search the Web for more resources to complete the task. Using repeated 
measures used after the completion of the first task, participation equality and other 
dependent variables were measured by post-questionnaire again upon the completion of 
the second task. 
 
5.3.3 Operationalization and Measures 
5.3.3.1 Participation equality in virtual learning team (PE) 
Following Wagner’s (1995) approach, participation equality in virtual learning group was 
measured by a peer assessment, in which partcipants were asked to allocate 100 points 
among all group members including themselves. They were asked to allocate the points 
in a manner reflecting the degree of effort contributed by each member in the discussion 
process. For each participant, their participation score (P) was calculated as the average 
score from the peer assessments (including the participant him/herself). Next, 
participation equality in the team measured by the standard deviation of the scores of the 
three group members from 33, which is the average score of a three-person group in the 
condition of equal participation (Wagner, 1995). The mathematical formula to calculate 
the participation equality in virtual learning team (PE) is as following:  
 
Higher deviation values indicated higher degree of inequality in group participation 
perceived by an individual. It was noted that agreement about each individual’s rating in 
the peer assessments was quite high within groups, as indicated by a reliability estimate 
 




of 0.86 (Wagner, 1995). Moreover, the variable participation equality is not linear in 
nature. Thus, matching method based on comparing against the median was used in 
categorizing the virtual learning teams in to the two conditions: equal vs. unequal 
participation. Based on the results (the PE was ranging from 0 to 16.34), the 65 virtual 
learning teams were classified into two the conditions by comparing against to the 
medium value. The median values for both learning tasks were less than 4, which implied 
a fairly equality in participation among group members as all members in the equal 
condition scored in the range of 30 to 36.   
 
5.3.3.2 Collectivist orientation (CO) 
Measurement scales for Individualism-collectivism have been widely used at the 
individual level to operationalize individual’s collectivist orientations (Alavi and 
McCornick 2004; Workman, 2001). Individualism-collectivism has been defined as 
cultural syndromes (Triandis, 1995); that is, individual’s degree of collectivism is 
differentiated by several defining factors. In line with Anakwe et al. (1999) and Wagner 
(1995), individual’s degree of collectivism can be investigated in terms of four facets 
including self-reliance, competitive success, preference for groupwork, and group-goal 
subordination. Among these factors, collectivist orientation is in line with the factor 
group-goal subordination, which has been well regarded as the most defining attribute of 
collectivist. 
 
A pilot study was conducted prior to this field study to validate the instruments in 




degree of collectivism as a formative construct (Zhong, Liu and Lim, 2008). In the pilot 
study, we treated degree of collectivism as a formative variable, with self-reliance, 
competitive success, preference for groupwork, and group-goal subordination as 
subordinate constructs (Strite and Karahanna, 2006; Diamantopoulos and Winklhofer, 
20001; Chin, 1998). Given that most constructs had reliability scores above 0.7 and all 
items had reliability scores above 0.5, we deemed the measurement items possessed 
adequate reliability (Chin, 1998). Composite reliabilities of most constructs exceed 
Nunnally’s (1978) criterion of 0.7. The average variances extracted were all about 50 
percent. These results indicated that the convergent validity of the measurement model 
was fair. 
 
Validated in the pilot study, the measurement scales, which had been adapted from 
Wagner (1995) and Strite and Karahanna (2006), were subsequent adopted in the 
measuring participants’ collectivist orientation in the field study. The items to measure 
collectivist orientation include: “members of a work group should be willing to make 
sacrifices for the sake of the group”, “it is usually more satisfying to work for collective 
goals than for individual goals”, “group success is more important than individual 
success”, “members of a group should realize that they sometimes have to make 
sacrifices” and “people who belong to a group should realize that they are not always 
getting what they want”. The items were framed in seven-point Likert scales, ranging 
from “strongly disagree” to “strongly agree”. The responses to these items were then 
averaged to generate an overall collectivist orientation score for each participant. Based 




(ranging from 2 to 7, s.d. = 1.36), participants were categorized into two types: 
Individualists and Collectivists (matching method based on comparing against the mean 
value 4.68).  
 
5.3.3.3 Outcome variables 
The measurements for perceived learning, self-perceived value of contribution and 
process satisfaction were adapted from previous validated scales. The items measuring 
perceived learning include: “I gained a good understanding of the basic concepts of the 
topic”, “I learned to interrelate the important issues in topic”, “I learned a great deal of 
factual material in this topic”, and “the course contributed to my understanding in the 
topic” (Arbaugh and Rau, 2007; Marks, Sibley and Arbaugh, 2005; Alavi, 1994).  
 
The items used to measure self-perceived value of contribution were “My group members 
generally wanted to know my opinion”, “I feel that I have very little influence on the 
group’s decisions” and “I feel that my input was valued by other members” (Karakowsky 
and McBey, 2001).  
 
The measurement items for process satisfactions included “I was happy with the way our 
group interact”, “I was satisfied with the way our group worked together to complete the 
task” and “my personal level of satisfaction with the group was high”, (Oetzel, 2001). All 






5.4 DATA ANALYSIS AND RESULTS 
5.4.1  Measurement Validation 
Prior to the hypotheses testing, the measurement scales were examined in terms of the 
convergent validity and discriminant validity (see Table 5-1). The average variances 
extracted were above 0.50 for all constructs. Given that all constructs had items with 
loading above 0.60, and composite reliability scores as well as Cronbach’s alpha above 
0.7, we deemed the measurement items possessed adequate reliability. These results 
indicated that the convergent and discriminant validity of the measurement model was 
fair. Moreover, the correlations between constructs were found smaller than the average 
variance extracted for a construct (see Table 5-2). 
Table 5-1: Construct validity tests 








Collectivist Orientation (CO)  0.96 0.95 0.84 
CO1 0.93    
CO2 0.90    
CO3 0.91    
CO4 0.89    
CO5 0.92    
Perceived Learning (PL)  0.91 0.87 0.72 
PL1 0.73    
PL2 0.81    
PL3 0.78    
PL4 0.66    
Self-Perceived Value of 
Contribution (SPVC) 
 0.93 0.82 0.82 
SPVC1 0.78    
SPVC2 0.84    
SPVC3 0.79    
Process Satisfaction (PS)  0.96 0.89 0.90 
PS1 0.79    
PS2 0.77    
PS3 0.81    
 
Table 5-2: Construct correlations (Method: Pearson) 
 CO PL SPVC
PL 0.23 **   
SPVC 0.20* 0.58**  
PS 0.13 ** 0.40* 0.51* 




5.4.2 Hypotheses Testing 
All statistical tests were conducted at the 5% level of significance. Table 5-3 summarized 
the descriptive statistics on the dependent variables. Multivariate analysis of covariance 
(MANCOVA) was applied on the three dependent variables (namely perceived learning, 
self-perceived value of contribution and process satisfaction), prior to the further 
univariate tests using analysis of variance (ANOVA) separately for each of the dependent 
variables. The normality tests suggested that the data was acceptable for MANCOVA to 
be conduct. To control the possible influence caused by participants’ computer 
experience and gender, these variables were included in the analysis as covariates. As no 
significant effects (p > 0.1) were detected for the covariates, they are excluded from the 
subsequent statistical tests. The MANCOVA test revealed the interaction effect of 
participation equality * collectivist orientation * group history on all dependent variables: 
perceived learning (Pillai’s Trace = 0.03, F = 13.39, p < 0.01, power = 1.00), self-
perceived value of contribution (Pillai’s Trace = 0.03, F = 13.17, p < 0.01, power = 1.00), 
and process satisfaction (Pillai’s Trace = 0.02, F = 10.15, p < 0.01, power = 1.00).  
 
ANOVA were subsequently performed to test the hypotheses. In line with the 
formulation of the hypotheses, some of the subsequent ANOVA tests were conducted by 
splitting the data into two data subsets: teams with vs. without group history. Although 
interaction effect of participation equality * collectivist orientation were not revealed in 
the overall dataset, it was disclosed when tests were performed on the two data subsets 
(with vs. without group history). Also, main effects of participation equality and 




reported in association with group history. In generally, the results supported the research 
model of the study. The significant interaction effects reported were further examined 
using the method of simple effect analysis (Keppel, 1991) in the subsequent sections. 
 
















Low (n=31) 4.94 (.62) 5.13 (.80) 5.05 (1.05) 
High (n=68) 5.70 (.77) 5.87 (.74) 5.55 (.90) 
Total 5.46 (.81) 5.64 (.83) 5.40 (.97) 
Equal  
Low (n=60) 5.85 (.75) 5.98 (.64) 5.88 (.72) 
High (n=36) 5.96 (.58) 6.05 (.59) 5.70 (.82) 
Total 5.89 (.69) 6.00 (.62) 5.80 (.76) 
Total 
Low (n=91) 5.53 (.83) 5.69 (.80) 5.60 (.93) 
High (n=104) 5.79 (.72) 5.93 (.70) 5.60 (.87) 
Total 5.70 (.78) 5.82 (.76) 5.60 (.90) 
Yes 
Unequal 
Low (n=49) 5.44 (1.02) 5.35 (.93) 5.42 (1.16) 
High (n=38) 5.50 (.56) 5.46 (.55) 5.61 (.53) 
Total 5.47 (.85) 5.40 (.79) 5.50 (.94) 
Equal  
Low (n=42) 5.64 (.53) 5.67 (.55) 5.49 (.62) 
High (n=66) 6.17 (.57) 6.21 (.60) 6.13 (.71) 
Total 5.96 (.61) 6.00 (.64) 5.88 (.72) 
Total 
Low (n=91) 5.53 (.84) 5.50 (.79) 5.45 (.92) 
High (n=104) 5.92 (.65) 5.93 (69) 5.94 (.69) 
Total 5.74 (.76) 5.73 (.77) 5.71 (.84) 
 
5.4.2.1 Perceived learning 
H1a is about the interaction effect of participation equality * collectivist orientation on 
perceived learning; it posited the effect of participation equality to be more significant 
among low collectivist orientation (as compared to high collectivist orientation), and the 
effect of collectivist orientation to be more significant when participation was unequal in 
team (as compared to the equal participation condition). However, the interaction effect 
was not significant in the ANOVA test performed on the overall dataset, which consisted 




reflected that the main effect of the participation equality was generally consistent for 
both low (F = 19.31, p < 0.01) and high collectivist orientation (F = 27.24, p < 0.01); 
consistent main effect was also observed for collectivist orientation across unequal-
participation (F = 10.23, p < 0.01) and equal-participation teams (F = 14.23, p < 0.01). 
Hence, H1a was not supported. 
Table 5-4: Three-way ANOVA on perceived learning (PL) 
Source 
Type III Sum 
of Squares df Mean Square F 
Corrected Model 41.163(a) 7 5.880 11.781
Intercept 11527.735 1 11527.735 23094.590
PE 23.605 1 23.605 47.290**
CO 11.986 1 11.986 24.012**
H .556 1 .556 1.114
PE * CO .192 1 .192 .384
PE * H .519 1 .519 1.039
CO * H .465 1 .465 .931
PE * CO * H 6.951 1 6.951 13.925**
Error 190.676 382 .499  
Total 12925.750 390   
Corrected Total 231.840 389   
P< 0.05 *, p<01 **  
PE: participation equality in virtual learning team 
CO: collectivist orientation  
H: group history 
 
H1b posited the different interaction effects of participation equality and group history on 
perceived learning between users with low and high collectivist orientation. Interaction 
effects of participation equality in virtual learning team * group history were revealed for 
both low (F = 8.95, p < 0.01) and high collectivist orientations (F = 4.69, p < 0.01). As 
anticipated, Figure 5-2 revealed, when collectivist orientation is low, the positive effect 
of participation equality was found more significant in teams without group history (F = 
33.78, p < 0.01) than those with group history (F = 1.36, p < 0.01). On the other hand, 
Figure 5-2 also revealed that, when collectivist orientation was high, the positive effect of 




< 0.01) than those without group history (F = 3.21, p < 0.01). Therefore, H1b was 
supported. 
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5.4.2.2 Self-perceived value of contribution 
The results pertaining to the second dependent variables, self-perceived value of 
contribution, were found similar to the above mentioned results on perceived learning. 
H2a posited about the interaction effect of participation equality * collectivist orientation, 
but the interaction effect was not supported in the ANOVA test (F = 0.36, p > 0.10) (see 
Figure 5-3). The main effect of the participation equality was by and large consistent for 
both low (F = 27.93, p < 0.01) and high collectivist orientation (F = 21.91, p < 0.01); 
consistent main effect was also observed for collectivist orientation across unequal-
participation (F = 15.63, p < 0.01) and equal-participation teams (F = 12.02, p < 0.01). 
Hence, H2a was not supported. 
 
H2b predicted that the interaction effects of participation equality * group history on self-
perceived value of contribution were different comparing low and high collectivist 
orientation. In the analysis, the interaction effects were revealed significant for both low 
(F = 5.32, p < 0.05) and high collectivist orientations (F = 9.60, p < 0.01). As anticipated, 
among low collectivist orientation, the positive effect of participation equality was found 
more significant in teams without (F = 30.16, p < 0.01) group history than those with 
group history (F = 4.00, p < 0.05). On the other hand, when collectivist orientation was 
high, the positive effect of participation equality was found significant only in teams with 
group history (F = 39.70, p < 0.01), but not in those without group history (F = 1.47, p > 
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Table 5-5: Three-way ANOVA on self-perceived value of contribution (SPVC) 
Source 
Type III Sum 
of Squares df Mean Square F
Corrected Model 44.285(a) 7 6.326 13.289
Intercept 11798.544 1 11798.544 24782.936
PE 24.923 1 24.923 52.352**
CO 11.938 1 11.938 25.077**
H .656 1 .656 1.378
PE * CO .358 1 .358 .753
PE * H .018 1 .018 .037
CO * H .163 1 .163 .343
PE * CO * H 6.809 1 6.809 14.302**
Error 181.861 382 .476  
Total 13230.002 390   
Corrected Total 226.146 389   
P< 0.05 *, p<01 **  
PE: participation equality in virtual learning team 
CO: collectivist orientation  





5.4.2.3  Satisfaction with Process 
Similar to the findings revealed on the other two outcome variables, the interaction effect 
of participation equality * collectivist orientation on process satisfaction was not 
supported in the three-way ANOVA (F = 0.32, p > 0.10) (see Figure 5-4). The results 
reflected that the main effects of the participation equality were by and large consistent 
for both low (F = 10.89, p < 0.01) and high collectivist orientation (F = 13.81, p < 0.01); 
consistent main effects were also observed for collectivist orientation across unequal-
participation (F = 4.48, p < 0.05) and equal-participation teams (F = 6.34, p < 0.05). 
Hence, H3a was not supported. 
  
H3b posited that the effects of participation equality jointly with group history on process 
satisfaction were different between low and high collectivist orientations. The interaction 




significant for low collectivist orientation (F = 7.62, p < 0.01) and high collectivist 
orientations (F = 2.92, p < 0.10); it was also noted that the interaction effect was 
supported for high collectivist orientations only with a significance level of 10% (F = 
2.92, p < 0.10). The further analysis using the method of simple effect analysis was 
performed on both low and high collectivist orientation. The results revealed, when 
collectivist orientation was low, the positive effect of participation equality was found 
significant in teams without group history (F = 19.50, p < 0.01), yet significant in those 
with group history (F = 0.16, p > 0.10). On the other hand, when collectivist orientation 
was high, the positive effect of participation equality was significant in teams with group 
history (F = 15.60, p < 0.01) but not in those without group history (F = 0.61, p > 0.10). 
Therefore, we deemed H3b being supported. 
 
Table 5-6: Three-way ANOVA on process satisfaction (PS) 
Source 
Type III Sum 
of Squares df Mean Square F 
Corrected Model 33.629(a) 7 4.804 7.044
Intercept 11342.558 1 11342.558 16630.450
PE 13.788 1 13.788 20.216**
CO 7.357 1 7.357 10.787**
H 1.188 1 1.188 1.741
PE * CO .324 1 .324 .475
PE * H .758 1 .758 1.112
CO * H 1.456 1 1.456 2.135
PE * CO * H 7.179 1 7.179 10.525**
Error 260.538 382 .682  
Total 12764.667 390   
Corrected Total 294.166 389   
P< 0.05 *, p<01 **  
PE: participation equality in virtual learning team 
CO: collectivist orientation  
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Table 5-7: Summary of hypothesis testing 
Dependent 





Positive effect of PE is more significant when CO = low (than CO 
= high); 
Positive effect of CO is more significant when PE = unequal (than 




When CO = low: positive effect of PE is more significant when H 
= 0 (than H =1); 
When CO = high: positive effect of PE is more significant when 







Positive effect of PE is more significant when CO = low (than CO 
= high);  
Positive effect of CO is more significant when PE = unequal (than 




When CO = low: positive effect of PE is more significant when H 
= 0 (than H =1); 
When CO = high: positive effect of PE is more significant when 





Positive effect of PE is more significant when CO = low (than CO 
= high);  
Positive effect of CO is more significant when PE = unequal (than 




When CO = low: positive effect of PE is more significant when H 
= 0 (than H =1); 
When CO = high: positive effect of PE is more significant when 
H = 1 (than H = 0). 
Supported 
PE: participation equality in virtual learning team (unequal vs. equal) 
CO: collectivist orientation (low vs. high) 




Table 5-7 summarizes the result of the hypothesis tests. The findings revealed supportive 
results in line with the present research model as a whole as well as most of the 
hypothesized relationships. In summary, the field study generated three findings. 
 
First, in line with the social interdependence theory, H1a, H2a and H3a were put forth to 
hypothesize the interaction effects of collectivist orientation and participation equality in 
virtual learning team on members’ perceived learning, self-perceived value of 




interdependence theory, both participation equality among members and high collectivist 
orientation possessed by members were two desirable conditions for virtual learning 
teams to achieve better cognitive as well as affective outcomes in collaborative learning 
activities. Moreover, the theory posited that the two desirable conditions could 
complement one another to enhance the learning even if either condition were failed to 
achieve in the team. Therefore, the positive effects of participation equality were 
anticipated to be more significant on the outcome variables among members with low 
collectivist orientation as compared to those with high collectivist orientation. Also the 
positive effects of collectivist orientation were expected to be more significant in groups 
with unequal participation among members than those with equal participation. However, 
the findings did not support these three hypotheses fully; rather, the findings revealed a 
different pattern of the interaction between participation equality and collectivist 
orientation, as compared to the hypothesized interaction effects in H1a, H2a and H3a. 
The interaction effects of participation equality and collectivist orientation were found 
significant similarly on the all the three outcome variables, namely perceived learning, 
self-perceived value of contribution and process satisfaction; but the interaction was 
found different induced by the presence of group history in the team. Figure 5-5 depicted 
the different interaction effects in relationship to the two stages in virtual learning teams 








The effect of participation equality between high and low collectivist orientation   
 








The effect of collectivist orientation between unequal and equal-participation teams   
 








Figure 5-5: Plots of the interaction effects PE * CO comparing teams with and without 
group history 
 
It was noted that the positive effects of participation equality were more significant 
among low collectivist orientation when members just got to know one another and work 
together as a team; members with high collectivist orientation might feel less discouraged 
when facing unequal participation in the teams. However, the positive effect of 




orientation (as compared to low collectivist orientation) when members had been 
working together for some time. Comparing the means with other conditions being equal, 
participations reported enhanced learning outcomes (in terms of perceived learning, self-
perceived value of contribution and satisfaction) in the condition with group history than 
that without group history. Moreover, high collectivist orientation generally reported 
higher and more positive outcomes as compared to low collectivist orientation. Arguably, 
the diminishing positive effect of participation equality among low collectivist orientation 
over time might be due to the diminishing negative effect of unequal participation as 
posited in the group dynamic literature (LaPointe and Grnawardena, 2004). On the other 
hand, the positive effect of participation equality among high collectivist orientation tend 
to enhance over time, attributing to the favorable effect of group history together with a 
growing sense group identity accomplished by learners. 
 
In line with literature, members in groups with equal participation reported better 
outcomes than those in groups with unequal participation. The positive effect of 
collectivist orientation was found more significant in unequal-participation groups (as 
compared to equal-participation groups) when members first worked together as a team. 
In the subsequent collaboration (i.e., with group history), the positive effect of collectivist 
orientation was found relatively more significant among equal-participation groups. Very 
likely, the diminishing positive effect of collectivist orientation in unequal-participation 
groups was caused by the weakening negative effect of unequal participation as discussed 




orientation could be enhance and gain more significance over time due to the growing 
attachment toward the team by the learners. 
 
On the whole, the findings uncovered a diminishing effect of unequal participation and a 
growing effect of collectivist orientation on members’ self-reported learning along the 
development process of a virtual learning team. This is in line with the social 
interdependence theory; the two desirable conditions, namely equal participation and 
members possessing an intention to subordinate personal pursuit to group interests, could 
complement one another to enhance learning when either condition was failed to achieve 
in a team.  
 
Second, more importantly, the findings in fact highlighted the necessary and the 
significance to incorporate the concept group history when studying the joint effect of 
participation equality and collectivist orientation on learning outcomes. In particular, the 
joint effects of participation equality and collectivist orientation were revealed in the 
findings with group history as a moderator; that is the effects induced jointly by 
participation equality and collectivist orientation on the outcome variables were reported 
different when comparing teams without and with group history. 
 
To look into the moderating role of group history on the interaction effects of 
participation equality and members’ collectivist orientation, hypotheses H1b, H2b, and 
H3b were constructed. The findings were in line with these hypotheses, and again, the 




group history were found similar on the all the three outcome variables. Resulting from 
the diminishing effect of participation equality and growing effects of collectivist 
orientation over time, for members with low collectivist orientation, teams without group 
history reported better outcomes than those with group history; on the other hand, for 
members with high collectivist orientation, the positive effect of participation equality 
was found more significant in teams without group history than those with group history. 
Similarly, in teams with unequal participation, the positive effect of collectivist 
orientation was found more significant in teams without group history than those with 
group history; in teams with equal participation, the positive effect of collectivist 
orientation was more significant in teams with group history.  
 
Last, the effects of participation equality and collectivist orientation moderating by group 
history were found in a similar pattern across the three outcome variables, namely 
perceived learning, self-perceived value of contribution and process satisfaction; these 
variables altogether were forming an overall picture to reflect student’s evaluation of the 
collaborative learning experience. Students have found to consistently rate 
communication and support from other students as having the major influence on their 
online experience (Mason and Weller, 2000); specifically, students value prompt and 
informative feedback on their work and welcome high levels of participation by other 
students (Alexander, 2001). Also, there is ample empirical evidence that cognitive 
processes necessary for deep learning and information retention occur in dialogues 
(Kreijns et al., 2003). This explains the significant correlations among the tree outcome 




The correlations also largely explain the comparable effects of the independent variables 
and moderator variable on the outcome variables in the findings (also see Figure 5-5). 
However, in the findings, it was noted that the effects of participation equality and 
collectivist orientation were revealed relatively mailer on process satisfaction in 
comparison to perceived learning and self-perceived value of contribution. Very likely, it 
could be due to the time available for participants to devote to the course in this field 
study (Alexander, 2001). 
    
5.6 LIMITATIONS AND IMPLICATIONS 
This study has several limitations, from which we can derive ideas for future study. First, 
although the current study uses a well-designed field study to observe students’ 
collaboration and learning behaviors in a natural setting, participants may have respond 
to the questionnaires in a socially desirable way to attain higher chances to win the bonus 
rewards. Therefore, different methodologies (e.g., case study) are also needed to 
triangulate results and study the intact virtual learning teams in “real-world” schools. 
Second, the collectivist orientation has been conceptualized and operationalized into a 
binary variable in the present study as an attribute of learners’ psychological and 
individual characteristics to reflect the individualism-collectivism cultural value within a 
single country. On one hand, this approach allows unclosing the mechanism of cultural 
influence in social behaviors and serve as a benchmark for future study; on the other hand, 
future studies need to examine the findings across a wider range of individuals from 
different countries and in different collaborative systems (Strite and Karahanna, 2006). 




variable in addition to the category variable adopted in this study. Third, our examination 
of the collaboration process over a 3-week period in the field study may not have been 
long enough to detect how group history may interact with participation equality and 
collectivist orientation to influence the group characteristics and learning outcomes. Forth, 
correlation and MANCOVA analyses, such as those used in the present study, do now 
allow for cause-and-effect inferences about relationship between group process and 
outcomes (Sosik and Jung, 2002). However, the causal relationships have been 
complementarily proven in the prior study (see Chapter 4). Last, this study focus on a 
single dimension of culture, comparative efforts shall involve related as well as other 
cultural dimensions in future studies. 
 
In addition to the future study suggested by the limitations, the present study draws 
theoretical implications. This study adds insights to the current understating of CSCL and 
virtual learning teams. We have proposed and investigated a pertinent process variable, 
namely equal participation in group. This variable has been found influential to both 
cognitive and affective outcomes in CSCL. This study contributes to the understanding of 
the social interdependence theory and the AST by spinning the cultural influence in the 
adaptive structuration process. The moderating effects induced by group history have 
been added to understand the social interdependence theory, which has been regarded as 
one the most important theory informing the CSCL research.  
 
In line with the social interdependence theory, the findings revealed supportive results to 




effect of the two. This highlights the importance of cultivating a group norm of equal 
participation in virtual learning team; learners can enhance learning in the interaction 
process. Moreover, learners’ cultural orientation has found to affect their self-evaluation 
and attachment to the virtual learning teams. The effects of equal participation in group 
have revealed to be more imperative on self-perceived value of contribution and group 
identity among individualists than collectivists. This connotes more or different 
contextual factors should be concerned in virtual learning teams formed by collectivists.  
 
Prior research on the individualism-collectivism has found that growing up in a particular 
country shapes a person’s perceptions, which can be used to predict behaviors across a 
wide variety of situations (Brockner, 2003). Yet previous research by and large did not 
explicitly conceptualize and operationalize the multidimensionality of the individualism-
collectivism concept in investigating its complex impact on IT usage and online 
collaboration. In this study, this cultural dimension, capturing the relative importance 
people accord to personal interests and to the group pursuits, has been studied at 
individual level and recognized to have a direct impact on how people use technologies. 
Moreover, this study can serve as a benchmark to inform cross-culture research in future 
to compare the effects of collectivist orientation within a single country and across 
different countries. 
 
Besides theoretical implications, finding is also expected to provide practical insights. 
The lessons drawn would inform system designers and educators how to employ virtual 




paradigm for team building needs to be developed, which encourages individual identify 
and personal values as well as those of the group (Sirias and Brotherton, 2007). 
Ultimately, the appropriate use of ICT is about who are the learners and the aim of all 
education initiatives (regardless of the medium used) is to make it possible for students to 
learn. However, most of the resources and attention in CSCL and e-learning have been 
used at the level of development of courses and their resources (Alexander, 2001). This 
study provides insights about the influence on students as they learn and as they engage 
in a rage of e-learning activities and the student experience of those activities. The 
findings of the present study also revealed that students need preparation for working in 
groups and they should undertake preparatory work and de-briefing of the experience. 
Also time management skills need to be embedded in the learning activities of courses. 
The study found a range of positive learning outcomes which resulted from students’ use 
of e-learning products, including the opportunity for students to interact with others to 
gain a more sophisticated and completed understanding in the topic along the 





AN INTEGRAL UNDERSTANDING OF  
CULTURAL INFLUENCE IN CSCL 
 
In today’s more and more globalized business environment, academic institutions are 
moving toward utilizing network structures and team-based functions in the delivery of 
instructions. Often, virtual learning teams are involving members with diverse cultural 
backgrounds as compared to those created in traditional face-to-face settings; moreover, 
members tend to have little group history working as a team prior to the learning task. 
This presupposes the diffusion and use of CSCL technology across national boundaries 
(Srite and Karahanna, 2006). Motivated by the common use of virtual learning teams 
supported by ICT, to understand the cultural influence on team dynamics and learning 
outcomes has become salient and pertinent in CSCL research. The cultural influence in 
CSCL is multi-faceted; three studies have been conducted to jointly provide a holistic 
understanding of the cultural influence on individual’s participation in virtual learning 
teams. The first study (Chapter 3) has investigated the influence of individual’s cultural 
orientation in CSCL; the second study (Chapter 4) has examined the impacts of cultural 
diversity in CSCL jointly with team pertinent factors of leadership and group size; and 
the third study (Chapter 5) has looked into the temporal dimension of the cultural 
influence on members’ participation and learning outcomes in different stages of CSCL 
team development. Each of the three studies is anchored on a different leading theoretical 
perspective of CSCL research. To provide an integral understanding of the cultural 




implications of the three studies. Also, it presents the overall limitations, and discusses 
the directions for future work from both theoretical as well as practical points of view. 
 
6.1 AN INTEGRAL UNDERSTANDING OF FINDINGS 
In line with cultural psychology and behavioral studies that cultural traits can be assessed 
as an individual characteristic in influencing acceptance of technology by end-users, as 
behavioral models do not universally hold across cultures (E.g., Hofstede, 1980; Srite and 
Karahanna, 2006). In other words, national culture impacts the individuals’ cultural 
values, which in turn influence technology acceptance. In this regard, the first study of 
the thesis (Chapter 3) has compared users from Asia and Europe to explore the 
differences in users’ perception, triggered by individualism-collectivism, regarding a 
number of common technology features in CSCL environments. In line with the 
behavioral theory perspective, the perceived advantages of collaborative technology and 
the attitude toward e-collaboration can vary significantly among individual adopters of 
different cultural backgrounds (Wagner, 1995). In this study, we have posited that 
individual members’ cultural backgrounds influence participants’ perceptions regarding 
the compatibility of the system features, which in turn determine the intention to use. The 
cultural dimension, I-C, has been widely studied at individual level to investigate how the 
cultural orientation impacts on participants’ perceptions prior to their actual usage of the 
system. By building on Dennis and Reinicke’s (2004) extended TAM model and 
incorporating the cultural compatibility concerns (Karahanna et al. 2006), this study 




collaborative learning, perceived facilitation of group wellbeing and perceived facilitation 
of member support as antecedents of the intention to use the system feature.  
 
Confirming the posited relationships, collectivist participants reported higher perceived 
facilitation of collaborative learning and group wellbeing to the availability of personal 
contribution history than individualists. Collectivists tend to perceive this feature to 
promote group learning by enabling understanding among members, while individualists 
tend to perceive this feature useful to call attention to their contributions. In regard with 
the availability of post statistics, individualists tend to perceive the feature positively only 
when they believe they could receive high statistics in the feature; on the other hand, 
collectivists have claimed that the feature could be destructive if they themselves or other 
members fail to obtain decent statistics in the feature. Last, the findings of the present 
study also shed light on how users perceive the facilitation of system features even prior 
to the actual usage of technology. The results have revealed that perceived facilitation of 
member support is more influential in predicting users’ intention to use as compared to 
perceived facilitation of collaborative learning and perceived facilitation of group 
wellbeing. An important implication of the study is that individuals may identify with 
national culture to varying degrees; in line with psychological anthropology and recent IS 
research that focus on the interaction between different cultures, cultural can be treated as 
a personality trait at the individual level (Strite and Karahanna, 2006; Karahanna et al., 
2006). In this regard, the subsequent two studies aim to examine the impacts of cultural 
value orientation with a more sensitive analysis to reflect the possible effects of culture 





According to social identity theory, the role of cultural diversity – the composition of 
members’ (national) cultural backgrounds in a group – must be addressed to understand 
the cultural impacts in CSCL. Teaming individuals may involve greater challenges than it 
is commonly assumed; it requires a full consideration of group diversity and the 
consequences for both cognitive and behavioral interactions among team members 
(Karakowsky et al., 2004).  However, this facet of cultural influence is under researched 
in the context of CSCL, as there is a growing diversity in the student populations in terms 
of nationality yet little research has examined the impacts of cultural diversity from a 
perceptual aspect (Daily and Teich, 2001). In other words, people may participate in 
group activities very differently depending on how they perceive themselves relative to 
other group members. In this connection, the second study (Chapter 4) is conducted to 
study the impacts of cultural diversity in CSCL. 
 
In line with the social identity theories, the situational factors including other members 
whom one is working with can influence the level of independence or interdependence 
felt by an individual particularly during the initial contact of group members.  In this way, 
cultural diversity may bring about communication barriers, thus negatively affect the 
collaborative learning process. In spite of the advantages brought in CSCL, 
heterogeneous groups’ potential could not be realized without taking care of members’ 
emotion which is triggered by their perceptions about the cultural diversity in the groups, 
particularly during their initial contacts. Differences in culturally backgrounds are 




limited. According to Augustinova, Oberlé, and Stasser (2005), if an individual perceives 
himself/herself to be interacting in a heterogeneous group, anxiety is commonly triggered 
which can spark negative relations. Moreover, if this member does not belong to the 
dominant culture in the group, he/she would consider himself/herself to be in a low-status 
position, which could lead to lower participation as well as satisfaction. 
 
Moreover, as indicated by small group literature, there are potential interaction effects on 
teamwork efficiency owing to perceived cultural diversity, leadership, and group size 
(Stephen and Stephen, 2001). It is also noted that leadership and group size may also 
exercise a similar perceptual influence as that by perceived cultural diversity in group. 
That is, member may participate differently depending on how they perceive the 
leadership situation and group size in the group. Therefore, the second study conducts a 
laboratory experiment with a 2×2×2 factorial design to investigate the interaction effects 
of perceived cultural diversity, group size and leadership on learners’ performance and 
satisfaction with process. In this study, only one student in each learning group is a real 
subject in this experiment, all other members are confederates (a person pretending to be 
subject). In the culturally heterogeneous groups, all confederates act as local students. 
While in the homogeneous groups, they act as foreign students under the same 
scholarship program as the subjects. In treatment groups with a leader, one confederate 
act as the leader to ensure that all members have an opportunity to participate during each 
round of the discussion by inviting comments from each member. On the other hand, all 




and large groups were operationalized using three-member and seven-member groups 
respectively. 
 
Contrary to an expected negative relationship between perceived cultural diversity and 
performance, a positive relationship has emerged as a result of leadership. The effects of 
perceived cultural diversity are significant only in groups with leadership, but not in 
those without leadership; for groups with leadership, heterogeneous groups exhibit better 
performance than homogeneous groups. On the other hand, in line with the hypothesized 
relationship, leadership has lowered learners' satisfaction with the process in perceived 
homogeneous groups (as compared to perceived heterogeneous groups) and smaller 
groups (as compared to larger groups). The findings suggest strongly for the presence of 
leader in heterogeneous groups. However, the results don’t support any joint effect of 
perceived cultural diversity and group size. This remains a problem to resolve. Arguably, 
the missing joint effect may be caused by the intervening negative effect of perceived 
cultural diversity; learners generally intend to participate less if they perceive themselves 
to be in a heterogeneous group. 
 
This second study has contributed to the understanding of cultural diversity it terms of 
how it affects group members’ perception. The findings of the study implies that a key to 
getting heterogeneous groups achieve better performance is to make individual members 
feel involved and committed. Whereas the current research has examined the 
phenomenon in a single session setting, longitudinal studies are warranted to gain greater 




cultural orientation corresponding the espoused cultural dimension I-C with a more 
sensitive analysis to reflect the possible effects, the third study (Chapter 5) has conducted 
to explore the influence of collectivist orientation, which indicates an individual 
inclination to subordinate personal interests to the shared pursuits in the group (Triandis, 
1995), over the different stages of team development in virtual learning teams; in 
particular, the cultural effects on members’ participations are compared between groups 
with and without group history. This is in line with the adaptive structuration perspective, 
which argues that the use of information technologies trigger adaptive structurational 
processes and the process can in turn lead to changes in the rules and resources in the 
group collaboration. 
 
In line with the social interdependence theory, the third study has explored the joint 
effects of collectivist orientation and participation equality in virtual learning teams on 
learners’ perceived learning, perceived value of contribution, and satisfaction with 
process over the different stages in the development of virtual leaning teams. 
Collectivism and individualism are the two opposite ends of a continuum representing an 
individual’s value toward collaboration, and collective goals and efforts in group work 
(Watner and Moch, 1986; Wang et al., 2002). The corresponding espoused cultural 
variable of the I-C dimension is collectivist orientation. In other words, an individual’s 
collectivist orientation reflects how highly he/she values working hard for group goals 
even by sacrificing personal interests. Having the interaction as the central theme 
revolving the two factors of interest – collectivist orientation and participation equality of 




cognitive outcomes, and self-perceived value of contribution and process satisfaction as 
affective outcomes. These learning outcomes, all together, are able to reflect individual 
learners’ assessments about both the group-to-individual and the individual-to-group 
transfer of knowledge in the virtual learning teams.  
 
There are several models of group development which can be applied to investigate the 
development process in virtual learning teams (Michinov and Michinov, 2007); this study 
is in line with Gersick (1988) punctuated equilibrium model which structured the group 
process in two phases with a midpoint period of transition. Data has been collected from 
a field study from a college in south China; the field-study approach is adopted with an 
aim to observe the influence of participation equality of virtual learning teams and 
members’ cultural values in natural settings to complement the understandings of the 
Study II, which had used a lab experiments. 240 students took part in the study; 65 virtual 
learning teams completed both group tasks yielding 195 data points for the subsequent 
data analysis.  
 
The findings have revealed that the interaction effects of participation equality and 
collectivist orientation were significant similarly on perceived learning, self-perceived 
value of contribution and process satisfaction; but the interactions were different in 
different stages of the group development caused by the group history of the team. 
Contributing to the social interdependence perspective, the findings have highlighted the 
significance to consider group history when studying the joint effects of participation 




outcomes. This study has spun the cultural influence into the social interdependence 
perspective as well as the AST perspective; understanding team members’ collectivist 
orientation is critical for developing cooperative and productive teams. Collectivist 
orientation can be used as an individual characteristic investigate how it may aid or 
hinder collaborative learning in the online context; it adds to the understanding gained 
from Study I and unfolds the underlying mechanism of cultural effects in CSCL. By 
doing so, the underlying mechanism of culture effects has been revealed to answer an 
important pedagogical concern in the context of virtual learning teams, which often 
started as an intact teams and members have to know one another along the process. This 
has provided a foundation for integrating empirical research and developing specific 
hypotheses about individual characteristics that may be related to the cultural dimension 
of I-C.  
 
6.2 IMPLICATIONS AND RECOMMENDATIONS  
Both from the theoretical and the practical points of view, this thesis seeks to contribute 
to the understanding about the cultural influence in the learning process as well as the 
learning outcomes in virtual learning teams. Overall, the findings of the three studies 
have provided an integral understanding of the cultural influence in CSCL.  
 
6.2.1  Theoretical Implications 
The topic to disclose the cultural influence in CSCL becomes particularly pertinent with 
the shifting emphasis from individual-based to team-based learning in the educational 




the topic on the cultural impacts in relation to the collaboration process – which is the 
heart of CSCL – is gaining increasing attention particularly, because it often comes with 
potential together with management challenges (Palloff and Pratt, 2005). There exists a 
need to put the multi-facets of cultural influence in perspectives; thus, this thesis looks 
into the cultural influence from three facets, guided by three important theoretical 
perspectives informing CSCL research. As recently suggested by (Srite and Karahanna, 
2006), it becomes a very real need to develop theory to understand the cultural influence 
on the collaboration process and outcomes in CSCL environments from multiple 
perspectives; this research is only a first step in the direction. 
 
Prior research on the individualism-collectivism has found that growing up in a particular 
country shapes a person’s perceptions, which can be used to predict behaviors across a 
wide variety of situations (Brockner, 2003). Yet previous research by and large did not 
explicitly conceptualize and operationalize the multidimensionality of the individualism-
collectivism concept in investigating its complex impacts on IT usage and online 
collaboration. Drawing upon conceptualizations in cultural and cross-cultural psychology, 
the cultural dimension – capturing the relative importance people accord to personal 
interests and to the group pursuits – has been studied at individual level termed as 
collectivist orientation; it has been recognized to have a direct impact on how people use 
technologies in our studies. Moreover, this thesis can serve as a benchmark to inform 
cross-cultural research in future to compare the effects of collectivist orientation within a 





Also, in line with AST, this study contributes to the understanding in developing 
cooperative and productive teams supported by CSCL technologies. To explore how the 
collaboration process would be affected in CSCL, cultural influence has been studied as 
an attribute of learners’ psychological and individual characteristics (Chapter 3 and 5); 
the influence is also studied as a perception triggered by the group heterogeneity (Chapter 
4). Moreover, the cultural influence has been observed in different stages of team 
development, namely pre-formation of team (Chapter 3), initial contact among members 
in virtual learning teams (Chapter 4 and Chapter 5), and teams with group history 
(Chapter 5). By doing so, the underlying mechanism of culture effects will be revealed to 
answer an important pedagogical concern in the context of virtual learning teams, which 
often started as a intact teams and members have to know one another along the process. 
Also, the cultural influence has also been studied, using the identity theory by linking 
self-identity triggered by cultural diversity in relation to team composition, to reveal the 
effects on members’ behaviors in the collaboration. The findings have implied that 
identity-related perspective is an important theoretical lens to look into the cultural 
influence on both intention and behavior. It is found, in the second study, that 
individual’s perceived cultural diversity has a direct relationship on one’s participation 
and learning outcomes in CSCL. This provides a foundation for integrating empirical 
research and developing specific hypotheses about individual characteristics that may be 
related to individualism-collectivism (Shamir, 1990; Sosik and Jung, 2002). 
 
This thesis adds insights to the current understating of CSCL and virtual learning teams. 




participation in virtual learning team. This variable has been found influential to both 
cognitive and affective outcomes in CSCL. The studies contribute to the AST by spinning 
the cultural influence in the adaptive structuration process concerning the CSCL 
technologies. The moderating effects induced by group history have been added to 
understand the social interdependence theory, which has been regarded as one the most 
important theory informing the CSCL research. Also, this study contributes to the current 
understanding of the process of group development in electronic collaborative 
environments; it can add to the future theoretical development in the topic. 
 
6.2.2 Practical Implications 
Besides theoretical implications, the findings are also expected to provide practical 
insights. The three studies seek to gain insights into the possible interactions among 
cultural variables and team pertinent factors on cognitive and affective learning outcomes. 
The knowledge will provide important practical guidelines for CSCL design and usage. 
The lessons drawn would inform system designers and educators how to employ virtual 
learning teams in CSCL activities. These findings suggest that an updated, if not totally 
different, paradigm for team building needs to be developed, which encourages alignment 
of individual values and those of the group (Sirias and Brotherton, 2007). Ultimately, the 
appropriate use of ICT is about who are the learners, and the aim of all education 
initiatives (regardless of the medium used) is to make it possible for students to learn. 
However, most of the resources and attentions in CSCL and e-learning have been used at 





This thesis provides insights about the influence on students as they are engaged in a rage 
of e-learning activities and their student experience of those activities. The findings of the 
present studies have also revealed that students need preparation for working in groups, 
and they should undertake preparatory work and de-briefing of the experience. Also time 
management skills are needed to be embedded in the learning activities of courses. The 
studies have found a range of positive learning outcomes resulted from students’ use of e-
learning products, including the opportunity for students to interact with others to gain a 
more sophisticated and completed understanding in the topic along the collaborative 
learning process. 
 
Based on the findings of the studies, the best strategy to get heterogeneous groups 
achieve desirable performance is to make individuals members feel involved and 
committed. Moreover, the collaborative learning systems shall facilitate learning in 
heterogeneous groups by smoothing the communication process. As well, the findings 
highlight the role of leaders in collaborative learning for increasing members’ 
performance, particularly when they perceive themselves in culturally heterogeneous 
groups. Instructors, thus, should be culturally sensitive in supporting CSCL activities. 
Moreover, the findings have confirmed the potential role of collaborative technologies in 
facilitating heterogeneous groups.   In face-to-face setting without collaborative learning 
technology support, learners in heterogeneous groups may suffer from communication 
distortions which make the discourse more difficult and less efficient, thus bringing 
detrimental effects to one’s satisfaction with the process. However, the CSCL system has 




learners a better understanding of others’ ideas. In this way, the negative effects of 
cultural differences are reduced if not altogether eliminated by the collaborative learning 
system, as learner of different cultures gain more accurate understanding of one another.  
 
The findings have revealed a strong reminder regarding the importance of designing 
culturally sensitive system to facilitate CSCL; this is inline with the call for incorporating 
human value in the design of information systems, as system designers should keep 
firmly in mind what users need and what from technology (Sellen et al., 2009). Users will 
tend to accept the system better if system designers create interesting, attractive and 
relevant features. The findings, of the three studies, are providing good implications in 
enhancing usability and sociability of a culturally sensitive system for CSCL activities 
(Preece and Shneiderman, 2009). For users from collectivistic culture backgrounds, 
systems could include functions which facilitate social support to increase users’ 
incentive and intention to use of the system. Moreover, it is feasible for CSCL systems to 
capture and store information that about the users that is relevant for the adaptation 
process in the group (i.e., the student personal features, preferences or actions). While 
individuals’ needs and characteristics initially shape the design of system interface and 
features, increasingly social requirements determine the nature of the technology-
mediated collaboration (Preece and Shneiderman, 2009). In this regard, the information 
captured in the system about individual members can subsequently used to constitute a 
good opportunity to improve the results of the learning process. For example, previous 
studies have found there exists a relationship between the way in which students group 




when performing collaborative tasks (Alfonseca, et al., 2006). This suggests the 
possibility of creating meta-knowledge of the grouping process to implement automatic 
grouping by CSCL systems. Moreover, systems can facilitate groups to accommodate 
communication and collaboration. For example, the system can facilitate peer-evaluation 
in a culturally-appropriated approach in accordance with the cultural values of group 
members to assess the extent to which members are cooperating with one another and 
display the synergy in the group.  
   
Last, the findings have revealed the influential role of group history played in affecting 
the collaboration process and the subsequent learning outcomes; this suggests the need to 
design CSCL environments in sequential periods in order to facilitate the collaborative 
process. Also, the perceived norm of a reference group is found related to the interaction 
for people who strongly identified with the group (that is, for whom with high collectivist 
orientation) (Terry, Hogg and White, 1999). Based on the findings, it is posited that a 
closer investigation of the dynamics among team members can help educators and system 
designers to design effective online learning environments using fitting communication 
tools and shared workspace tools in supporting virtual learning teams (Michinov and 
Michinov, 2007). 
 
6.3 LIMITATIONS AND FUTURE RESEARCH 
As with any research, the three studies of the thesis have a number of potential limitations 
from which we can derive ideas for future studies. First, although the three studies used 




learning behaviors in a natural setting, participants may have respond to the 
questionnaires in a socially desirable way to attain higher chances to win the bonus 
rewards. Therefore, different methodologies (e.g., case study) are needed to triangulate 
results and study the intact virtual learning teams in “real-world” schools. Second, the 
collectivist orientation has been conceptualized and operationalized into a binary variable 
in the present study as an attribute of learners’ psychological and individual 
characteristics to reflect the individualism-collectivism cultural value within a single 
country. On one hand, this approach allows unclosing the mechanism of cultural 
influence in social behaviors and serve as a benchmark for future study; on the other hand, 
future studies need to examine the findings across a wider range of individuals from 
different countries and in different collaborative systems (Strite and Karahanna, 2006). 
Future study should investigate the effect of collectivist orientation being a continuous 
variable in addition to the category variable adopted in this study. Also, to study 
individuals who identify with national culture to varying degree, the research needs to be 
replicated to examine these findings across a wider range of individuals in different 
environments.  Third, our examination of the collaboration process over a relatively short 
period of time may not have been long enough to detect how group history may interact 
with participation equality and collectivist orientation to influence the learning outcomes. 
Future efforts should use a variety of methodologies (e.g., interview, qualitative methods) 
to capture the actual system usage and learning results (Srite and Karahanna, 2006). Forth, 
correlation and MANCOVA analyses, such as those used in the three studies do now 
allow for cause-and-effect inferences about relationships between group process and 




complimentarily manner when we picture the three studies together. Last, this study focus 
on a single dimension of culture, comparative efforts shall involve related as well as other 
cultural dimensions in future studies. It is possible that two cultural dimensions (such as 
Individualism-Collectivism and power distance) may have conflicting or varying effects 
on individuals’ acceptance and participation behaviors in the CSCL context; future effects 
are needed to examine the effects of the cultural dimensions individually and jointly to 
develop a complete understating of the cultural effects in IS research (Srite and 
Karahanna, 2007).    
 
The above discussion translates to several research directions for future efforts. In 
addition to the future study suggested by the limitations, the present study can draw more 
suggestions for future research. This thesis is contributing to the understanding of cultural 
diversity it terms of its effects on group members’ perception. Other related aspects are 
needed to be addressed in future work. Moreover, the current research has viewed 
cultural diversity as being either heterogeneous or homogeneous; none the less the 
degree of perceived heterogeneity can be defined and should be studies in future efforts.  
 
Moreover, in line with the social interdependence theory, the findings have revealed 
supportive results to the main effects of both equality participation and collectivist 
orientation, and the interaction effects of the two. This highlights the importance of 
cultivating a group norm of equal participation in virtual learning teams; learners can 
enhance learning in the interaction process. Moreover, learners’ cultural orientation has 




effects of equal participation in virtual learning teams have been revealed to be more 
imperative on self-perceived value of contribution among individualists than collectivists. 
This connotes that more or different contextual factors should be concerned in virtual 
learning teams formed by collectivists.  
 
Moreover, the roles of important contextual factors, including learning task and system 
characteristics, are needed to be further explored in CSCL research. Among the three 
broad potential categories of variables – i.e., individual, process, and group, the joint 
effects of culture and these variables are needed to gain a thorough understanding and 
draw insightful managerial guidelines to employ them; one example concerns culture and 
gender (Simon, 2001). Moreover, the type of task to be performed could be another such 
contingency variable worthy of exploring its interplay with cultural influence in future 
studies. 
  
Last, as pointed out in the previous discussion, methodologies such as structural equation 
modeling will add additional insights beyond MANCOVA and correlational studies that 
have been adopted in the thesis. This represents another potential research direction for 
the future. Additionally, longitudinal studies with a significantly large window of time 
can be used to follow a cohort of virtual learning teams and subsequently scrutinize the 
changes of technology usage, cognitive process and contextual changes. Such studies, 
supplemented by intensive analysis of case studies, can shed lights on the cultural 
influence along the collaboration process and the corresponding mechanisms in achieving 




ongoing and evolutionary research process that requires weaving back and forth between 
laboratory and field designs, between inductive and deductive approaches, and between 







The availability and accessibility of ICT have given rise to promising opportunities for 
incorporating Computer-Supported Collaborative Learning (CSCL) in all areas of 
education. Thanks to these technologies, collaborative learning is no longer bounded by 
time or geographical location. Institutions and organizations are increasingly turning to 
CSCL, in which cognitive principles are embedded in the computer-mediated 
environments to support a group of learners to accomplish some learning purposes 
together. The importance of attaining effective learning in CSCL has been well 
acknowledged. In particular, with the growing diversification of student populations and 
the use of virtual learning teams in cross-cultural collaborations, culture has been 
identified as a pertinent topic to leverage the potential of learning technologies to their 
full extent.  
 
Cultural has been found as an important factor in affecting the collaborative process and, 
directly or indirectly, the learning and emotional outcomes in CSCL. In line with cultural 
psychology and behavioral studies, cultural traits can be assessed as at the individual 
level to understand acceptance of technology by end-user; it is mainly because behavioral 
models do not universally hold across cultures. In this connection, this thesis aims to 
explore how users’ cultural values, as individual characteristics, play an imperative role 





Culture influence is a challenging concept to look into, given its multi-faceted nature and 
the divergent measurement approaches. In this thesis, three studies have been conducted 
to jointly provide a holistic understanding of cultural influence on individuals’ 
participation as well as the subsequent learning outcomes in virtual learning teams, which 
are mainly mediated by CSCL systems. The three studies involved well-designed field 
study and lab experiments; each of the studies was anchored on a different leading 
theoretical perspective of CSCL research. 
 
The first study (Chapter 3) has investigated the influence of individual’s cultural 
orientation in CSCL; the cultural dimension, Individualism-Collectivism (I-C), has been 
widely studied at the individual level to investigate how the cultural orientation impacts 
on participants’ perceptions prior to the actual usage of the system in the group setting. 
This study proposes an adoption model in CSCL by incorporating perceived facilitation 
of collaborative learning, perceived facilitation of group wellbeing and perceived 
facilitation of member support as antecedents of intention to use of some system features 
commonly supported in CSCL environments. An experiment involving participants from 
Asian as well as European countries was conducted to test the proposed model and 
hypotheses. Confirming the posited relationships, collectivist subjects reported higher 
perceived facilitation of collaborative learning and group wellbeing to the availability of 
personal contribution history than individualist participants. In regard with the 
availability of post statistics, individualists tend to perceive the feature positively only 
when they believe they could receive high statistics in the feature. Last, the results reveal 




users’ intention to use as compared to perceived facilitation of collaborative learning and 
perceived facilitation of group wellbeing.   
 
The second study (Chapter 4) has examined the impact of cultural diversity in CSCL 
jointly with team pertinent factors of leadership and group size; it explores the role of 
cultural diversity – the composition of members’ (national) cultural backgrounds in a 
group – in virtual learning teams. A laboratory experiment with a 2×2×2 factorial design 
has been conducted to investigate the interaction effects of perceived cultural diversity, 
group size and leadership on learners’ performance and satisfaction with process. 
Contrary to an expected negative relationship between perceived cultural diversity and 
performance, a positive relationship has emerged as a result of leadership. The effects of 
perceived cultural diversity are significant only in groups with leadership, but not in those 
without leadership; for groups with leadership, heterogeneous groups exhibit better 
performance than homogeneous groups. Moreover, in line with the hypothesized 
relationship, leadership lowered learners' satisfaction with the process in perceived 
homogeneous groups (as compared to perceived heterogeneous groups) and smaller 
groups (as compared to larger groups). 
 
The third study (Chapter 5) has looked into the temporal dimension of cultural influence 
on members’ participation and learning outcomes in different stages of virtual learning 
team development. In this study, collectivist orientation is the espouse cultural variable of 
interest; it reflects the I-C dimension of an individual’s cultural orientation and refers to 




social interdependence theory, this study looks the joint effects of collectivist orientation 
and participation equality in virtual learning teams on members’ perceived learning, self-
perceived value of contribution and process satisfaction. Data has been collected from a 
field study involving participants from a college in south China; 65 virtual learning teams 
completed both group tasks yielding 195 data points for the subsequent data analysis. The 
findings have revealed that the interaction effects of participation equality and collectivist 
orientation are significant similarly on perceived learning, self-perceived value of 
contribution and process satisfaction; but the interactions tend to be different caused by 
the group history in the team. Contributing to the social interdependence perspective, the 
findings have highlighted the significance to consider group history when studying the 
joint effects of participation equality in virtual learning teams and members’ collectivist 
orientation on learning outcomes over the different stages of team development. 
 
To provide theoretical and practical contributions, the findings of the three studies have 
been further discussed to provide an integral understanding of the cultural influence in 
the CSCL (Chapter 6). Next, implications and directions for future work are drawn from 
the in-depth discussion. This thesis has reminded the impact of cultural influence on how 
people accept and use collaborative learning technologies, and highlighted the 
importance of designing culturally-sensitive CSCL systems as well as activities to 
accommodate members’ cultural differences in virtual learning teams. Furthermore, this 
study has added to the understating in developing cooperative and productive learning 
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SCRIPTS FOR CONFEDERATE 
 
Condition 1: Group size = large; Cultural Diversity = homogeneity; Leadership = 
without leader. 
 
A, B, C, D, E, and F acted as ordinary group members. S refers to the subject. Part 1 and 




1 A: Hihi… I find it difficult to name the mushrooms in the quiz because the pictures 
are quite different from those in the material. 
 
B: Hello. Yes, I have a similar feeling too. 
 
C: Are we supposed to decide what mushroom it is and then decide if it is edible? Or 
we judge directly based on its color n shape? 
 
A: What do u mean, C? 
 
D: How to judge directly, C? 
 
C: We can decide based on the information given in the “mushroom identification” 
part? 
 
E: O, gd idea! It is faster to do in this way. 
 
F: But I think it is better if we can figure out what mushroom it is first as the 
information given in the identification part is very brief.  
 
2 A: I Prefer F’s way of doing too. For the first picture in question 1, I think it is 
Boletes. My reason is that it looks very similar to the King Boletes, especially the 
black stem part. So, edible. 
 
B: Ok, they look alike to me. Agree to choose edible. 
 
C: Boletes? Are u sure?  
 
D: Boletes in the material has smaller caps, I think. 
 
A: But the color matches the boletes. If not, what else can it be? 
 





C: I will follow the majority and put it as edible also. 
 
3 F: Then how about the second picture? I cannot recognize it. 
 
B: I guess it is Jack-O'-Lantern. Because according to the reading, Jack-O’-lantern 
usually grows under trees. And from the picture, we can see that this mushroom 
also grows under the tree.  
 
A: Really? But the color of Jack-O’-Lantern is orange. Personally, I find it similar to 
Lactarius Blennius. 
 
E: But the mushroom in the picture got darker color than lactarius blennius. Anyway, 




C: This picture looks like Jack-O’-Lantern except the color.  
 
D: I agree, its shape looks like jack-O’-Latern, which is flat-edged. But the color is 
confusing. 
 
F: B, how can u tell from the picture that the mushroom is under a tree… possibly to 
be on the tree. 
 
B: Can’t u see the dried leaves on the floor at the lower left corner? 
 
4 A: For the 3rd one, I choose edible. It is shiitake, the most common mushroom. 
Agree? 
 
B: Agree, so it is edible. If it is not edible, people will not waste that much energy to 
dry them. 
 
C: No problem for me.  
 
D: How can u be so sure? Maybe it is a trap. i think it looks like lactarius blennius. 
 
A: but lactarius blennius got different cap shape and lighter color. 
 
F: Anyway, I agree with A and I will put it as edible. 
 




B: Then how about question 2?  Shall we go one by one? 
 
F: I guess the answer is C, because A, B and D are all poisonous. 
 
C: Why A, B, and D r all poisonous? 
 
F: A is Fly Agaric, B is coprinus atrame, D is false morels, they are all poisonous.  
 




not sure. We should never eat a wild mushroom unless we are sure it is edible. 
 
D: But there is always an option “none of above” in MCQ questions. 
 
C: Actually my answer is C. I think C is a common mushroom that we can buy in 
NTUC. 
 
A: Really? Can u remember its name? 
 
E: Hey, in the material, it advises us to avoid all little brown mushrooms, so I prefer 
to choose none of them. 
 
A: Gd point, E. I will stick to None for sure! 
 
6 A: For the last question, I don’t have much idea except “Go to see the doctor”. 
 
B: Other than that, maybe we can try bring the poisonous mushroom to the doctor 




D: Do u think we should try to make the patient throw up? Like give him some pills. 
 
C: Pills? Are we supposed to do so? A bit risky. Maybe we should let the doctor to 
decide. 
 
F: But the problem is there might not be any doctors around. If there are some proper 
pills, I think we should give them to the patient. 
 
A: I agree to make him throw up, but not pills. 
 
E: How about drinking more water? 
 
B: Yes, drinking more water is always a good thing for health. 
 




Condition 2: Group size = large; Cultural Diversity = heterogeneity; Leadership = 
without leader. 
 
A, B, C, D, E, and F acted as ordinary group members. S refers to the subject. Part 1 and 




1 A: Harlow… Me think quite difficult to name the mushrooms in the quiz leh, coz the 





B: Yo yo, ya loh, same same here. 
 
C: We supposed to decide what mushroom n then decide whether it is edible, izit? Or 
we just decide based on its color n shape? 
 
A: Har? What do u mean, C? 
 
D: Can decide directly meh? How ah? 
 
C: Can judge based on the information given in the “mushroom identification” part 
mah. 
 
E: Orrr, ya hor… clever, haha! Like this can save time also. 
 
F: But then play safe hor, I think we should figure out what mushroom it is first, cos 
the information given in the identification part is very brief only.  
 
2 A: I also prefer F’s way of answering the quiz. I think the first pic in Q1 is Boletes 
leh. Because hor … it looks very similar to the King Boletes, especially the black 
stem part lor. So should be edible one. 
 
B: Orrr… ok ok they look alike. Then should be edible lor. 
 
C: Boletes? Sure or not? 
 
D: But the boletes pic in the material got smaller caps leh. 
 
A: But the color matches the boletes leh. If not, then what else can it be rite? 
 
F: Me find it looks like king boletes also, should be edible. 
 
C: Since so many of u think it is edible, I will put edible also. 
 
3 F: Then the second picture leh? I cant recognize it leh. 
 
B: I guess hor … it is Jack-O'-Lantern because we can see that it grows under the 
tree. According to the reading, JOL also grows under tree. 
 
A: Sure or not? But the color of JOL is orange. Iz it more like Lactarius Blennius? 
 
E: Not lactarius blennius lar… it got darker color mah. I will choose poisonous cos I 
sure wun dare to eat that mushroom lor.. ahaha. 
 
A: WAH LIAO.. like that also can!? 
 
C: Me think the picture looks similar to jack-O’-Lantern except different in color lor. 
 
D: Yah lor, its flat-edged shape looks like JOL, yet its color confuses me leh. 
 




the tree wat? 
 
B: Cos of the dried leaves is on the floor at the lower left corner lor. 
 
4 A: For the third one hor, I think it is quite obvious leh. Shiitake. Correct? 
 
B: I also think so, should be edible lar. If it is not edible rite, people wun waste that 
much energy to dry them. 
 
C: Follow, edible. 
 
D: How come u all so sure ah? It may be a trap… me think it looks like lactarius 
blennius. 
 
A: But lactarius blennius got different cap sappe n lighter color leh. 
 
F: Whatever lar… I will follow A and will put it as edible. 
 




B: Then question 2 leh? Need to go thru one by one? 
 
F: The answer is C izit? Cos  A, B and D are all poisonous mah. 
 
C: How come A, B and D r all poisonous? 
 
F: Becos hor, A is Fly Agaric, B is coprinus atrame, D is false morels. They all 
poisonous wat. 
 
A: How about C leh? Think we should not choose any of them if we are unsure. Wild 
mushroom may also be poisonous leh… play safe mah. 
 
D: Hey, the “none of above” option is always in MCQ is it? 
 
C: Actually my answer is C also. Me may have seen them in NTUC before leh. 
 
A: Izit? Can name it? 
 
E: Harlow~~~~~ Somemore the material also advises us not to take any little brown 
mushrooms. I still prefer the answer none of them, play safe mah. 
 
A: Gd pt, E! Definitely go for None then! 
 
6 A: The last Q hor… don’t know what to write, so i just write “go to see the doctor”. 
 
B: Ya lor, similar to urs, but maybe can add “bring the suspected poisonous 
mushroom to the doctor, so that the doctor can understand the situation better.” 
 





D: Maybe we should make the patient throw up by giving him some pills? 
 
C: Sure or not? Pills leh? Too dangerous lah... we should leave it to the doctor. 
 
F: But there might not be any doctors nearby mah. If there r some proper pills, I 
think we should give them to the patient. 
 
A: Making him throw up is ok, but no pills lar pls. 
 
E: Then how about asking him to drink more water ah? 
 
B: Can also. 
 




Condition 3: Group size = large; Cultural Diversity = homogeneity; Leadership = 
with leader. 
 
L acted as a leader; A, B, C, D, and E acted as ordinary group members. S refers to the 





1 L: Hello everybody, how do u all find the quiz? It is not straightforward because the 
pictures in the quiz are quite different from those in the material, agree?  
 
A: Hi. Yes, I have a similar feeling. 
 
B: Hello. Yes agree. 
 
C: Are we supposed to decide what mushroom it is and then decide if it is edible? Or 
we judge directly based on its color n shape? 
 
L: What do u mean, C? 
 
D: How to judge directly? 
 
C: We can only decide based on the information given in the “mushroom 
identification” part? 
 
E: O, gd idea! It’s faster to do in this way 
 
L: But I think it is better if we can figure out what mushroom it is first as the 






E: Both approaches are fine with me. 
 
C: Me too, maybe to find out what mushroom they are is better for score. 
 
L: Ok. So any objection? 
 
2 L: Ok, let’s start our discussion. For the first picture in question 1, I choose edible. 
My reason is that it looks very similar to the King Boletes, especially the black 
stem part. Any idea? 
 
B: Ok. Yes, they look alike to me. Agree to choose edible. 
 
L: So how about the rest? 
 
C: Boletes? Are u sure? 
  
D: Boletes in the material has smaller caps, I think. 
 
A: But the color matches the boletes. If not then what else can it be? 
 
B: I think it is the king boletes too, so edible.  
 
L: E, what’s your idea?  
 
E: If I will follow the majority and put it as edible too. 
 
L: C (, S), and D, what is your initial answer since u seems not agree with the answer 
Boletes? 
 
C: After listening to all of ideas, I agree to boletes now. 
 
D: Me too. 
 
L: So everyone agrees?  
 
3 L: Ok, so this one we chose edible. Question 2?  
 
A: I have no idea about this one. 
 
B: I guess it is Jack-O'-Lantern, because according to the readining, Jack-O’-lantern 
usually grows under trees. And from the picture we can see that this mushroom 
grows under the tree. 
 
A: Really? But the color of Jack-O’-Lantern is orange. I  find it more similar to 
Lactarius Blennius. 
 
E: But the mushroom in the picture has darker color than lactarius blennius. Anyway, 







B: ok…that can be a reason 　 
 
L: how about the others? C, D and S, what is your answer? 
 
C: This picture looks like Jack-O’-Lantern except the color.  
 
D: I agree. its shape looks like jack-O’-Latern, which is flat-edged. But the color is 
confusing. 
 
L: B, how can u tell from the picture if the mushroom is under a tree … possibly to 
be on the tree. 
 
B: Can’t u see the dried leaves on the floor at the lower left corner? 
 
L: Ic…but anyway, anyone disagrees to choose poisonous? S and F? 
 
4 L: Ok, choose poisonous for the 2nd. For the 3rd one, obviously it is the Shiitake, the 
most common mushroom. So edible. Any objection? Any other opinion? 
 
A: I also think it is Shiitake. If it is not edible rite, people will not waste that much 
energy to dry them, hehe. 
 
L: Gd pt, A. Any other idea? 
 
C: No problem for me.  
 
E: Agree to choose edible. 
 
D: How can u all be so sure? Maybe it is a trap. I think it looks like lactarius 
blennius. 
 
L: But lactarius blennius has different cap shape and lighter color. 
 
B: Anyway, I agree that it is shiitake and I will put it as edible. 
 
A: Thank you :). I am a shiitake lover, truest me, it can’t be wrong. 
 
B: Me too, I love shiitake very much. Luckily we can easily find shiitake to eat here 
in Singapore.  
 
A: but got different ways of cooking. 
 
B: It tastes nice however u cook it 　 
 




A: Ok, sorry about that. 
 









L: Good, edible. My answer to qn2 is C because A, B and D are all poisonous. What 
do u think? 
 
C: Why A, B, and D are all poisonous? 
 
D: I agree with L. A is Fly Agaric, B is coprinus atrame, D is false morels. So I 
choose C as well. 
 
A: What is C? I think we should not choose any of them, just because we are not 
sure. We should never eat a wild mushroom unless we are sure it is edible. 
 
L: Emm… A, so u mean we should go for “none of above” right? And others? 
 
B: Actually my answer is C. I think it is a common mushroom that we can buy in 
NTUC. 
 
A: Really? Can you remember its name? 
 
E: Hey! In the material, it advises us to avoid all little brown mushrooms, so I prefer 
to choose none of them. 
 
A: Well done, E. I will stick to none for sure. 
 
L: Such being the case, how about the rest?  
 
D: I agree to choose none, safer. 
 
L: C n S, what are your choices? 
 
6 L: ok, let’s move on. My answer to the last question is simple, just “Go to see the 
doctor”. Any other idea? 
 
B: Other than that, maybe we can try bring the poisonous mushroom to the doctor, so 
that the doctor can understand the situation better. 
 
L: It is a very good suggestion. Any more suggestions? We need more answers for 
this question. 
C: Do u think we should try to make the patient throw up by pills? 
 
A: Pills? I don’t think we should do so, too risky. We should let the doctor decide.  
 
L: Do the rest agree to give the patient pills? 
 
D: I think we should let the doctor decide on the pills. 
 
E: But the problem is there might not be any doctors around. If there are some proper 





B: I agree that we should make the patient throw up, but not necessarily pills. 
 
L: Any other suggestion? 
 
E: how about drinking more water? 
 
L: Yes, drinking more water is always good to health. Any other idea? 
 




Condition 4: Group size = large; Cultural Diversity = heterogeneity; Leadership = 
with leader. 
 
L acted as a leader; A, B, C, D, and E acted as ordinary group members. S refers to the 




1 L: Harlow, guys~~ How is the quiz ah? It is not tat straightforward lei. The pictures 
are quite different from those in the material lor, what do u think? 
 
A: Yoyo. Ya lor, same same here.  
 
B: halo. Ya lor, I agree. 
 
C: we supposed to decide what mushroom n then decide whether it is edible, izit? Or 
we just decide based on its color n shape? 
 
L: What do u mean, C? 
 
D: Can decide directly meh, how ah? 
 
C: Can judge based on the information given in the “mushroom identification” part 
mah. 
 
E: O, yah hor.. clever! Like this can save time also! 
 
L: But then must play safe hor, I think we should figure out what mushroom it is first 
cos the information given in the mushroom identification part is very briefly only. 
C and E, what do u say? 
 
E: I anything one 
 
C: ok lor, maybe the safer way is better for score. 
 





2 L: Ok, to make things fast, let’s start with the first picture in question one now. Q1 is 
edible. Because it looks very similar to the King Boletes lei, especially the black 
stem part. How? 
 
B: Maybe u are rite. Then should be edible lor. 
 
L: How about the rest? All choose edible? 
 
C: Boletes? Sure or not? 
 
D: but the boletes pic in the material got smaller caps leh. 
 
A: But then the color matches the boletes leh. If not, what else can it be ah? 
 
B: Me find that it look like king boletes also, so should be edible lah.  
 
L: E, any idea? 
 
E: since so many of u think it is edible, I will also put edible lah. 
 
L: C (,S), and D, what is ur answer ah? Since u dun agree with the answer Boletes. 
 
C: Now I agree with u all n think that it should be boletes lah. 
 
D: Same here. 
 
L: so anyone disagree? 
 
3 L: 1st one can lah, edible. Then  the second picture leh? 
 
A: I don’t know leh. 
 
B: Think should be Jack-O'-Lantern because hor … the picture showed that it grows 
under the tree leh, and the reading says JOL also grows under tree. 
 
A: Sure or not? But the color of jack-O’-Lantern is orange. Iz it more like lactarius 
blennius? 
 
E: Not lactarius blennius lar… it got darker color mah. I will choose poisonous cos I 
anyhow dare not eat that mushroom liao… ahaha 
 
A: What Liao, like that also can!? 
 
B: Er.. ok, that can be also a reason 　 
 
L: what about the others? C, D and S, how? 
 
C: Me think it looks similar to jack-O’-Latern except for color lor. 
 
D: Ya lor, its flat-edged shape looks like the Jack-O’-Latern but then hor...its color 





L: B, how can u be so sure that the mushroom is under a tree ah? Can also be on the 
tree wat? 
 
B: Coz of the dried leaves are on the floor at the lower left corner lor. 
 
L: Well, kind of… anyway anybody think it is not poisonous? S, F, how? 
 
4 L: 2nd one poisonous. The third one hor, I think it is quite obvious leh, it is Shiitake 
loh, the most common mushroom lor. Any objection? 
 
A: I also think it is shiitake, so it should be edible lar. If it is not edible rite, people 
wun waste that much energy to dry them mah, ahaha 
 
L: Gd pt, A. What about the others, agree or not? 
 
C: I got no problem also, edible. 
 
E: Agree. Edible. 
 
D: How come u all r so sure ah? It maybe a trap leh.. i think it look like lactarius 
blennius. 
 
L: But lactarius blennius got different cap shape n lighter color mah. 
 
B: Whatever lar, I agree with A and will put it as edible. 
 
A: Thx F :). I am a shiitake lover, trust me, wun be wrong. 
 
B: Me too, I love shiitake very much also. I always order the shiitake in the canteen. 
 
A: But I prefer other ways of cooking shiitake. 
 
B: I anything one, I find it nice however u cook it 　 
 




A: Paisei paisei. 
 
L: The rest leh, do u all agree to put it as edible or not? D, how? 
 





5 L: So it is edible loh. Then question 2 lei? I think hor …C is correct coz A, B and D 
are all poisonous mah. Correct or not? 
 
C: ? how come all poisonous? 
 
D: A: Cos A is Fly Agaric, B is coprinus atrame, D is false morels. They all 
poisonous wat. 
 
A: Then how about C? I think hor…we should not choose any of them just because 
we are not sure. Sekali it is poisonous how? 
L: So A, u mean we should choose “none of above” har? What about others? 
 
B: Actually my answer is C. Me may have seen them in NTUD leh. 
 
A: Izit? Can name it? 
 
E: Harlow~~ Somemore the material also asks us not to take little brown 
mushrooms. So I prefer none of them, play safe mah. 
 
A: Gd pt, E! Definitely go for none. 
 
L: Like this, the rest how? 
 
D: I follow, safer to choose none. 
 
L: C n S, what are ur choices? 
 
6 L: Ok, let’s move on. My answer to the last question very simple . “Go to see the 
doctor.”  Anything to add? 
 
B: Em.. u r rite. Maybe can also add “bring the suspected poisonous mushroom to 
the doctor, so that the doctor can understand the situation better. ” 
 
L: Gd suggestion. Any more? Think we need more answers for this questions. S, 
how? 
C: How about making the sick guy vomit, like giving him some pills? 
 
A: Definitely not! Too dangerous, we should leave it to the doctor.  
 
L: what about the rest? Agree to give the patent pills? 
 
D: I think we should leave it to the doctor to decide lah. 
 
E: But there might not be any doctors nearby mah. If there are some proper pills, I 
think we should give them to the patient. 
 
B: Can make the patient vomit, but not necessary need to be pills mah. 
 
L: Any other ideas? 
 





L: Can also. Any other idea? 
 




Condition 5: Group size = small; Cultural Diversity = homogeneity; Leadership = 
without leader. 
 
A and B acted as ordinary group members. S refers to the subject. Part 1 and 7 are used 




1 A: Hihi… I find it difficult to name the mushrooms in the quiz because the pictures 
are quite different from those in the material. 
 
B: Hello. Yes, I have a similar feeling too. 
 
A: Are we supposed to decide what mushroom it is and then decide if it is edible? Or 
we judge directly based on its color n shape? 
 
B: But I think it is better if we can figure out what mushroom it is first as the 




2 A: For the first picture in question 1, I think it is Boletes. My reason is that it looks 
very similar to the King Boletes, especially the black stem part. So, edible. 
 
B: Boletes? Are u sure? Boletes in the material has smaller caps, I think. 
 




3 A: Then how about the second picture? I cannot recognize it. 
 
B: I guess it is Jack-O'-Lantern. Because according to the reading, Jack-O’-lantern 
usually grows under trees. And from the picture, we can see that this mushroom 
also grows under the tree.  
 
A: Really? But the color of Jack-O’-Lantern is orange. Personally, I find it similar to 
Lactarius Blennius. 
 
B: But the mushroom in the picture got darker color than lactarius blennius. Anyway, 







A: B, how can u tell from the picture that the mushroom is under a tree… possibly to 
be on the tree. 
 
B: Can’t u see the dried leaves on the floor at the lower left corner? 
 
4 A: Ok, I get what u mean. For the 3rd one, I choose edible. It is shiitake, the most 
common mushroom. Agree? 
 
B: Agree, so it is edible. If it is not edible, people will not waste that much energy to 
dry them. 
 




B: Then how about question 2?  Shall we go one by one? 
 
A: I guess the answer is C, because A, B and D are all poisonous. 
 
B: Why A, B, and D r all poisonous? 
 
A: A is Fly Agaric, B is coprinus atrame, D is false morels, they are all poisonous.  
 
B: Then what is C? I think we should not choose any of them, just because we are 
not sure. We should never eat a wild mushroom unless we are sure it is edible. 
 
A: But there is always an option “none of above” in MCQ questions. 
 
B: Hey, in the material, it advises us to avoid all little brown mushrooms, so I prefer 
to choose none of them. 
 
6 A: For the last question, I don’t have much idea except “Go to see the doctor”. 
 
B: Other than that, maybe we can try bring the poisonous mushroom to the doctor 




B: Do u think we should try to make the patient throw up? Like give him some pills. 
 
A: Pills? Are we supposed to do so? A bit risky. Maybe we should let the doctor to 
decide. 
 
B: But the problem is there might not be any doctors around. If there are some proper 
pills, I think we should give them to the patient. 
 
A: I agree to make him throw up, but not pills. 
 
B: How about drinking more water? 
 









Condition 6: Group size = small; Cultural Diversity = heterogeneity; Leadership = 
without leader. 
 
A and B acted as ordinary group members. S refers to the subject. Part 1 and 7 are used 




1 A: Harlow… Me think quite difficult to name the mushrooms in the quiz leh, coz the 
pictures are very different from those in the materials. 
 
B: Yo yo, ya loh, same same here. 
 
A: We supposed to decide what mushroom n then decide whether it is edible, izit? 
Or we just decide based on its color n shape? 
 
B: But then play safe hor, I think we should figure out what mushroom it is first, cos 




2 A: I think the first pic in Q1 is Boletes leh. Because hor … it looks very similar to 
the King Boletes, especially the black stem part lor. So should be edible one. 
 
B: Boletes? Sure or not? But the boletes pic in the material got smaller caps leh. 
 
A: But the color matches the boletes leh. If not, then what else can it be rite? 
 
B: Ok, get what u mean. 
 
3 A: Then the second picture leh? I cant recognize it leh. 
 
B: I guess hor … it is Jack-O'-Lantern because we can see that it grows under the 
tree. According to the reading, JOL also grows under tree. 
 
A: Sure or not? But the color of JOL is orange. Iz it more like Lactarius Blennius? 
 
B: Not lactarius blennius lar… it got darker color mah. I will choose poisonous cos I 
sure wun dare to eat that mushroom lor.. ahaha. 
 
A: WAH LIAO.. like that also can!? 
 




the tree wat? 
 
B: Cos of the dried leaves is on the floor at the lower left corner lor. 
 
4 A: Ok, got it. For the third one hor, I think it is quite obvious leh. Shiitake. Correct? 
 
B: I also think so, should be edible lar. If it is not edible rite, people wun waste that 
much energy to dry them. 
 




B: Then question 2 leh? Need to go thru one by one? 
 
A: The answer is C izit? Cos  A, B and D are all poisonous mah. 
 
B: How come A, B and D r all poisonous? 
 
A: Becoz hor, A is Fly Agaric, B is coprinus atrame, D is false morels. They all 
poisonous wat. 
 
B: How about C leh? Think we should not choose any of them if we are unsure. Wild 
mushroom may also be poisonous leh… play safe mah. 
 
A: Hey, the “none of above” option is always in MCQ is it? 
 
B: Harlow~~~~~ Somemore the material also advises us not to take any little brown 
mushrooms. I still prefer the answer none of them, play safe mah. 
 
6 A: The last Q hor… don’t know what to write, so i just write “go to see the doctor”. 
 
B: Ya lor, similar to urs, but maybe can add “bring the suspected poisonous 
mushroom to the doctor, so that the doctor can understand the situation better.” 
 
A: Confirm plus guarantee 
 
B: Maybe we should make the patient throw up by giving him some pills? 
 
A: Sure or not? Pills leh? Too dangerous lah... we should leave it to the doctor. 
 
B: But there might not be any doctors nearby mah. If there r some proper pills, I 
think we should give them to the patient. 
 
A: Making him throw up is ok, but no pills lar pls. 
 
B: Then how about asking him to drink more water ah? 
 
A: Can also. 
 







Condition 7: Group size = small; Cultural Diversity = homogeneity; Leadership = 
with leader. 
 
L acted as a leader; A, B acted as an ordinary group member. S refers to the subject. Part 




1 L: Hello everybody, how do u all find the quiz? It is not straightforward because the 
pictures in the quiz are quite different from those in the material, agree?  
 
A: Hi. Yes, I have a similar feeling. 
 
L: I think it is better if we can figure out what mushroom it is first as the information 
given in the identification part is very briefly. What’s your idea? 
 
A: Both approaches are fine with me. 
 
2 L: Ok, let’s start our discussion. For the first picture in question 1, I choose edible. 
My reason is that it looks very similar to the King Boletes, especially the black 
stem part. Any idea? 
 
A: Boletes? Are u sure? Boletes in the material has smaller caps, I think. 
 




3 L: Ok, so this one we chose edible. Question 2?  
 
A: I have no idea about this one. 
 
L: I guess it is Jack-O'-Lantern, because according to the readining, Jack-O’-lantern 
usually grows under trees. And from the picture we can see that this mushroom 
grows under the tree. 
 
L: A and S, what is your answer? 
 
A: I agree. But its shape looks like jack-O’-Latern, which is flat-edged. But the color 
is confusing. 
 
L: Ic…but anyway, anyone disagrees to choose poisonous? S and F? 
 
4 L: Ok, choose poisonous for the 2nd. For the 3rd one, obviously it is the Shiitake, the 
most common mushroom. So edible. Any objection? Any other opinion? 
 




energy to dry them, hehe. 
 
L: Gd pt, A. Any other idea? S, how about u? 
 
A: I love shiitake. It tastes nice however u cook it. Luckily I can still get is easily in 
Singapore. 
 
L: okok, Shall we get back to our discussion? B: Sorry. 
 
A: Ok, sorry about that. 
 






L: Good, edible. My answer to qn2 is C because A, B and D are all poisonous. What 
do u think? 
 
A: Why A, B, and D are all poisonous? 
 
L: A is Fly Agaric, B is coprinus atrame, D is false morels. So I choose C too. 
 
A: What is C? I think we should not choose any of them, just because we are not 
sure. We should never eat a wild mushroom unless we are sure it is edible. 
 
L: Emm… A, so u mean we should go for “none of above” right? How about u, S? 
 
A: Hey! In the material, it advises us to avoid all little brown mushrooms, so I prefer 
to choose none of them. 
 
L: Such being the case, how about you, S?  
 
6 L: ok, let’s move on. My answer to the last question is simple, just “Go to see the 
doctor”. Any other idea? 
 
A: Other than that, maybe we can try bring the poisonous mushroom to the doctor, so 
that the doctor can understand the situation better. 
 
L: It is a very good suggestion. Any more suggestions? We need more answers for 
this question. What is your answer, S? 
 
A: Do u think we should try to make the patient throw up by pills? 
 
L: S, do u agree to give the patient pills? 
 
L: A, I think we should let the doctor decide on the pills. Do you agree? 
 
A: But the problem is there might not be any doctors around. If there are some 
proper pills, I think we should give them to the patient. 
 





L: Any other suggestion? 
 
A: how about drinking more water? 
 
L: Yes, drinking more water is always good to health. Any other idea? 
 




Condition 8: Group size = small; Cultural Diversity = heterogeneity; Leadership = 
with leader. 
 
L acted as a leader; A acted as an ordinary group members. S refers to the subject. Part 1 




1 L: Harlow, guys~~How is the quiz ah? It is not tat straightforward lei. The pictures 
are quite different from those in the material lor, what do u think? 
 
A: Yoyo. Ya lor, same same here.  
 
L: To play safe hor, I think we should figure out what mushroom it is first cos the 
information given in the mushroom identification part is very briefly only. What 
do u say? 
 
A: I anything one. 
 
2 L: Ok, to make things fast, let’s start with the first picture in question one now. Q1 is 
edible. Because it looks very similar to the King Boletes lei, especially the black 
stem part. How? 
 
A: Boletes? Sure or not? But the boletes pic in the material got smaller caps leh. 
 
L: But the color matches the boletes leh. If not, then what else can it be rite? 
 
A: Ok, maybe u are rite. Then should be edible lor. 
 
3 L: 1st one can lah, edible. Then  the second picture leh? 
 
A: I don’t know leh. 
 
L:Think should be Jack-O'-Lantern because hor … the picture showed that it grows 
under the tree leh, and the reading says JOL also grows under tree. 
 
L: How? B and S, u say leh? 
 




confuses me leh. 
 
L: Well, kind of… anyway anybody think it is not poisonous?  
 
4 L: 2nd one poisonous. The third one hor, I think it is quite obvious leh, it is Shiitake 
loh, the most common mushroom lor. Any objection? 
 
A: I also think it is shiitake, so it should be edible lar. If it is not edible rite, people 
wun waste that much energy to dry them mah, ahaha 
 
L: Gd pt, A. S, u agree or not? 
 
A: I am a shiitake lover, I find it nice however u cook it 　 
 
L: SO...can we get back to our discussion.  
 
A: Sori, Paisei paisei. 
 
L: All agree to put it as edible or not?  
 




L: So it is edible loh. Then question 2 lei? I think hor …C is correct coz A, B and D 
are all poisonous mah. Correct or not? 
 
A: ? how come all poisonous? 
 
L: A: Cos A is Fly Agaric, B is coprinus atrame, D is false morels. They all 
poisonous wat. 
 
A: Then how about C? I think hor…we should not choose any of them just because 
we are not sure. Sekali it is poisonous how? 
 
L: So A, u mean we should choose “none of above” har? S, u say? 
 
A: Harlow~~ Somemore the material also asks us not to take little brown 
mushrooms. So I prefer none of them, play safe mah. 
 





6 L: Ok, let’s move on. My answer to the last question very simple . “Go to see the 
doctor.”  Anything to add? 
 
A: Em.. u r rite. Maybe can also add “bring the suspected poisonous mushroom to 
the doctor, so that the doctor can understand the situation better. ” 
 
L: Gd suggestion. Any more? Think we need more answers for this questions. S, 
how? 
A: How about making the sick guy vomit, like giving him some pills? 
 
L: S, agree to give the patent pills? 
 
L: I think we should leave it to the doctor to decide lah, A, izit? 
 
A: But there might not be any doctors nearby mah. If there are some proper pills, I 
think we should give them to the patient. 
 
L: Can make the patient vomit, but not necessary need to be pills mah. 
 
L: Any other ideas? 
 
A: Then how about asking the patient to drink more water? 
 
L: Can also. Any other idea? 
 
7 L: O, yeah! It is finally done liao! All the best ah! 
 
 
